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PRICE 75 CENTS 





CANCER DETECTOR 


Ultrasonic ranging unit 
| gives radar-type oscillo- 
| scope presentation on 
Temes LM Le 
| . can be identified 


COMMERCIAL GRADE 
POWER COMPONENTS 


G power components are conserva- 
tively designed for long, continuous 


COMMERCIAL GRADE 
AUDIO COMPONENTS 


UTC CG audio units oar commend reliabil- 
duty, life. Their rugged mechanical ity at moderate cost Unis Units are 


structure is matched by high insu- Sikes tnaméduusamicedten al sams 


ications from hum bucking input units to 
lation safety factors permitting 
250% applied voltage tests. Neh level modulation transformers. 


Type 
No Application 
CG-301 Pilate 


High Volt. DC Volt. DC ma 


580-530-3000 475/425/ 420 
300-530-580 250 


950-750-0-750-950 760/610 


3500-3000-2400-0 3000/2500 500 
2400-3000 -3500 2000 


CG-315 Bias Tapped for any OC voltage from 15 to 100 volts within 6% -250ma 
CG-422 Power 435-3650 125 5V-3A, 5V-2A, tit 
4 365-435 6.3VCT-3A 
Bias 125-0-125 25 2.5VCT-5A 

cG-33 Filament 2000V Test 500V working 6.3VCT-4A 
induct. Henries DC Resist. Test 
Application atrated 0C ma. Ohms DC ma. Voltage 
CG-40 Filter Choke 10 110 200 1750 
CG-44 Filter Choke 10 400 100 1750 
CG-46C Filter Choke 50 2200 50 1750 


Filaments 


Type No, _ Application ae 
©6-131 interstage, 1 platetolgrid _—_15,000 
©G-13%" interstage, 1 plate to 2 grids 15,000 
ae €6-134 Input, line to 1 grid humbucking 50, 200, 500 80,000 
C6137 Mixing — 50, 200, 500 __ 50, 200, 500 
€6-140 Lov Low La Level Output, Triode plate , 50, 200, 500 


“Output, 6V6, Triode:6L6, $881  6,000/10,000 
Pea a 20 wal $s max, i eld 
CG-216 see ree ABi, 5881 9,000 
CvP-1 viene S aaipals for P.A. = a 5 
oo) | 
CVP-2 Varimatch output for P. A 
30 watts 


CVM-0Varimatch modulator, 12 watts 5 


Pri. imped. Sec. imped. 
~ 135,000 3:1 ratio 


135,000 CT 3:1 ratio overall | 
C6-302 Piate 


CG-308 Plate 


Type No 


RUGGED, 


RELIABLE TRANSFORMER COMPONENTS FOR 


INDUSTRIAL 
APPLICATIONS 


STEPDOWN 
TRANSFORMERS 


These autotransformers are a conve- 


LINE VOLTAGE ADJUSTERS 
WITH METER 


nient means for adapting 110/120 
volt appliances to 220/240 volt cir- 
cuits. Units come with 6’ cord and 
female receptacle 


The perfect answer to abnormal or fluctuating line 
voltage. Adjust switch so meter reads at red line and 
you know your equipment is working at correct volt- 
age. 


Volts Watts L WW bbs. th 
. , 130, 140 115 1 7 4 4% 
7 , 110, 120, 130, 140 lis 300 7 %4 4% © 
R-42 125 watt capacity 34 a-60 60, 70, 80 90 100 110, 120 130 140 115 600 10% 4 | 4% id 13 
R-43 175 watt capacity 4 1 5 » 1 15 1 10% 4 4% 1 
R-44 250 watt capacity 7 : / . 30, 240 . i “ <6 
R-45 500 watt capacity / ; R84 ee 7 180, 190, 200, = 220, 230, 240 300 7 , 
R-46 1200 watt capacity q 5 


watts, no cord Va ly 0% 4 ; 


No Application 


Type b 3 


R-41 85 watt capacity 


' 
' 


ISOLATION 
TRANSFORMER 


Excellent units for isolating line 
noise, AC-DC sets, etc. Full elec- 
trostatic shielding . . . 6’ cord 
and female receptacle. 
Type 

No Rating 

R-72 40 watts 

R-73 100 watts 

R-74 250 watts 

R-75 600 watts 

R-76 1200 watts 


R-77 2500 watts 
(no-cord) 


SPECIAL UNITS TO YOUR NEEDS...SEND US YOUR SPECS., FOR PRICES. 


UNITED TRANSFORMER CO. 


150 Varick Street, New York 13, N. Y. * EXPORT DIVISION; 13 E. 40th St., New York 16, N. Y. 
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CANCER DETECTOR—Equipment developed by Dr. J. J. Wild and John M. 
Reid of St. Barnabas Hospital, Minneapolis, under sponsorship of U. S. 
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Public Health Service (See p 174) 


SHOPTALK 


FIGURES OF THE MONTH 


INDUSTRY REPORT 


IRE Convention News 
Technical Sessions Guide 
Machine Builds Computers 
Electronic Cooler Shown 
NAM Wants Mobile Radio 
Transistor Assembler 
Ultrasonics Gains 
Specialized Computers 

Tape Controls Pattern 
Transistor Quality Up 
Canadian TV Output Rises 
New Packages For Parts 


CROSSTALK 


FEATURES 


Moving Engine X-Rayed 
U. S. Budgets Spending 
Hollow Tube Waveguide 
Yachtsmen Electronics. . 
Air Force Plans Handbook 
Tubes Play Tunes 
Technician Supply Short 
Financial Roundup 

TV Checks Fish Nets 
Meetings 

Industry Shorts 


Two-Way UHF Pack Set Uses Helmet Antenna 
by Donald C. Jensen and Milton Schwartz 


Studio Amplifier Design for Color Television. . . 


by John O. Schroeder 


Design of Transistorized High-Gain Portable 
by W. E. Sheehan and J. H. Ivers 


Metallic Rectifiers Approach Infinite Life 


Sonar Target Simulator 


by Frank Rockett 


by Knox M. Cologne and Edmund H. Marriner 


Modern Fifty-Kilowatt Broadcast Transmitter 
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by W. M. Witty 


Scanning Disk Improves Auto Headlight Dimmer 
by Jacob Rabinow 


Ultrasonic Ranging Speeds Cancer Diagnosis 


by John M. Reid and John J. Wild 
CARL W. DYSI! 


Testing Airborne Electronic Components 
by F. Mintz and M. B. Levine 


WM. D., LANIER 

JAMES H. CASH 
Designing Stable Triode Microwave Oscillators 

by J. G. Stephenson 

Wide-Angle Phase Shifter for Industrial Controls 

by W. J. Brown 


CONTINUED ON NEXT 
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continued 


SHOP 


New Ferrite-Core Memory Uses Pulse Transformers 
by William N. Papian 


Double Base Expands Diode Applications 
by J. J. Suran 


SILVER ANNIVERSARY — In 
April, Electronics begins its 26th 
year of publication. Charter sub- 
scribers have received 300 regular 
issues and 9 Buyers’ Guides through 
March. 

Checking our own bound volumes 
we find that some pages or sections 
have been omitted. Because of this, 
an exact count of total pages is not 
easy to make. 

Placed on one shelf, however, 
our volumes extend to a length of 


Delay Line Subcarrier Discriminator. . 
by Kenneth A. Morgan and Richard F 


Exposure Timer for the Electron Microscope 
by Francis W. Bishop 


Linear Reactor Chart 


ELECTRONS AT WORK 


Airglow Aids lonosphere Research, 


Long-Distance Waveguide 

Flat Cathode-Ray Tube.. 
Closed-Cireuit TV In Sawmill 
Optical Images On Radar Sereen 
Consultation Uses Color TV 

Fixed LC Oscillator Without Taps 


PRODUCTION TECHNIQUES . 


V-Shaped Trough Threads Cathodes. . 


Doors Serve as Tops for Desks 
Deep-Well Bins Hold Precut Leads 
Automatic Terminal Board Riveter 


Sliding-Average Computer 


Pulse-Series Generator . rr 
Electrostrictive Ceramic Relay 
Equipment Data Sheets 
Damping Improves TV Monitor 
Vibrating-Ignitor Tube 
Multicolor Radar for Navy. 
Pertinent Patents 


Centering Fixtures for TV Tubes. . 


Cam-Action Grid Former 


Burn-In Rack Cuts Tube Failures 


Test Sets Heat Plant... 


11 feet, 2 inches. We wonder how 
this compares with other complete 
libraries. 

Comments will be welcome. 


NICE SUMMARY—A number of 
readers contacted this month in 
our continuing survey of subscriber 
likes and dislikes ask for a one- 
paragraph abstract right at the 
beginning of featured papers. 
We're attempting to meet such re- 


: Servo Amplifier Tester. . 
Rotating-Bolt Shake Table 


Assembling Precision Pots 


quests in our own way, as con- 
trasted with the association jour- 
nal approach, 

The bank or deck head set in 
fairly large type near the title or 
headline is as descriptive of what 
is in a paper as ELECTRONICS’ edi- 
tors know how to make it. Authors 
are asked for additional illustra- 
tions in many cases and we try to 
make the pictures and drawings and 
diagrams tell the story. Finally, 
where a subject is particularly 
complex you will often find that 
boxes or panels of type point it up. 

No pointing up whatever was re- 
quired for a recent headline ap- 


Color TV Paliet Design. . 
Vacuum Lift Moves TV Tubes 


Accelerator Teste Parts at 100 G.. 


Detecting Cracks in Glass Seals 
Soldering Crystal Diodes 


NEW PRODUCTS . 
LITERATURE 


PLANTS AND PEOPLE 
NEW BOOKS 


THUMBNAIL REVIEWS . e | ec t ron cs 
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Member ABC and ABP 


BACKTALK 
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pearing in one of our departments. 
It read: “Shape Factor as a Cri- 
terion of Skirt Selectivity.” 


SUBMERGED ARTIST—When we 
received the story on underwater 
television for testing efficiency of 
fish nets (p.26, this issue), a draw- 
ing illustrating the technique ac- 
companied the material. The artist’s 
signature, being examined by three 
finny denizens of the deep, and the 
words “Who he?” puzzled us. 

Checking with Washington editor 
Gladys Montgomery, we found that 
the artist is J. R. R. Harter, en- 
gineer with BuShips, U. S. Navy. 
He did the sketch while talking to 
her. His original drawing 
produced on this page. 

Readers have met 
under right on front 
cover for January. But don’t 
blame anyone for not recognizing 
him. 


is re- 


him before, 
the 


we 


water, 


roman: 
ae oe 


a) 


Published monthly with 
Company, Inc.,' James H 


an additional 
Metjraw (1860,1948) 
Longacre 4-3000. Publication Office, 99-129 
Donald ¢ MeGraw, President Willard Chevalier, 
Joseph A. Gerardi, ident and Treasurer 
aul Montgomery ice President 
Smith, 
Director o 
Cireuliation 
Subscriptions: 
330 W 


1 Director; 


ditoria 
Advertising t. Blackburn, Jr., 


Subscriptions are soticited only from persons engaged in theory, research, design, 
production, maintenance and use of electronic and industrial contro! components, 
Position and company connection must be indicated on 


parts and end products 
subscription orders 


ELECTRONICS — March, 1955 


ssue in June by McGraw-Hill Publishing 
Founder 
Advertising Offices: McGraw-Hill Building, 330 W. 42 St., New York 36, WN. Y., ~ 
North Broadway, 


John J 

Publication 
Nelson Bond, 
Vice-President and Director of U.S.A 
{ 


Address correspondence to Electronics—Subseription Service, 


orree 
(hom sen 


Prhawrem” TRAw 


Tir Derrws 
€ te 100 Fae 


“DAnt ies 
Veerncas 


Boawoe 
TAL SORERDING 


Py cee Cem 


i — 
ae 7 er 


” ‘on aoe view 


Electronics and Experimenta! Diving Groups at BuShips used tv and fishing equipment 


shown above for rating nets (see p 26). 
“otter boards” to our lexicon 


PERFECT TIMING—Art Hunger- 
ford, television manager at General 
Precision Labs, tells us he phoned 
all over the country to track down 
a flat television picture tube. He 
was told by a west coast contact that 
such a_ tube in 
ELECTRONICS, 

It was (p 7, Feb. 1955), in the 
issue sitting right on his desk, de- 


was described 


livered a few moments before. 


FEEDBACK—Newspapers report 
that the Air Force is working on a 
crash and triangulation 
system to bring help to planes that 
crack up. 

One of readers (p 414, 
May, 1953) pointed out the need for 
such equipment and made a few 
suggestions concerning its design. 

Newspapers might note that, 
after location, a rescue boat can be 
dropped by 


beacon 


our 


an engine 


started and boat steered to men in 


airplane, 
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We have added “frogs”, “danemos” and 


remote control from «he 
(ELECTRONICS, p 130, Mar. 


water by 
plane. 


1954) 


ACCESSORY 
of the 
transistor radio 


PROBLEM—P hoto- 
laboratory model 
receiver (p 159, 
were taken in our own 
studio while the set 
between Raytheon’'s in 
Newton, Mass. and the manufactur- 
ing plant in Chicago. 

We managed to borrow 


graphs 


this issue) 
was in transit 
laboratory 


the 
ceiver for a few hours, persuaded 


re- 


our 30th floor receptionist to pose 
with it, and matched the pose and 
appearance of the picture supplied 
to us of the production 
(See p 10, Feb.) 

We did not, however, attempt to 
match the pose and photo that some 
newspapers ran. Designed to accent 
safety of battery operation, it 
showed the set being tuned by a girl 
in a bathtub, 


receiver, 
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‘Model E-6-15A Nobatron 


secciry NOBATRON 


eA! ¥ NEF 


PRECISELY REGULATED i 


accurate * dependable * economical 


For more than ten years, Sorensen NOBATRONS have provided regulated, low-voltage, high- 
current DC in thousands of laboratory and industrial applications. Their users have chosen them 
for their +0.2% regulation accuracy, their convenience of use compared with battery installa- 
tions or other sources, their dependability, their easy maintenance. 


Nobatron circuits usually employ only three tubes. They are easily accessible for replacement 
when required. The characteristics listed below are conservative and tell you why you should 
specify Nobatron. 


Models available (numbers indicate voltage & current) E-6-5A, E-6-15A, E-6-40A, E-6-100A, E-12-5, 
£-12-15, E-12-50, E-28-5, E-28-10, E-28-30, E-28-70, E-28-150, E-48-15, E-125-10, E-200-5. 
ELECTRICAL CHARACTERISTICS 

Input 95-130 VAC, 1, 50-60 cycles. 120/208, 3, 4-wire wye for the E-28-150. The E-28-70 


Reg. accuracy 
Ripple 

load range 
Output range 
Recovery time 


Model $22 

Model 
Input, VAC, 60. 

Ovtput, VOC 
load range 
Ripple 

Reg. accuracy 
Recovery time 


“A” models output either 6 or 7 volts 


requires 190/260, 1) power. 
+0.2% against line, *0.2% against load 
Varies to 1% RMS max. under worst conditions 
1/10 to full load. 
Adjustable + 10%; down to 20% at lesser accuracy 
0.2 seconds on all models up to 1 KW rating, increasing to 0.5 seconds at 10 KW. 


*Reg. U.S. Pat. Off. 


NOBATRON-RANGERS our interests may best be served by an 


instrument with electrical characteristics similar to the standard Nobatron, 
but with stepless, continuously adjustable output. If so — find out more 
about Sorensen’s line of Nobatron-RANGERS. 


ELECTRICAL CHARACTERISTICS 


95-130 VAC, 1, 50-60 cycles for SR30 and SRI00 
190-260 VAC, 1), 50-60 cycles for the SR2. 

0.25% at any voltage setting. 

1% RMS mex 
$R100 

5-135 

1-10 


Input 


Reg. accuracy 
Ripple 
Model 
voc 
Amps 1-10 


TUBELESS NOBATRONS Sorensen is aware of the advantages 


of tubeless circuitry, and manufactures a line of tubeless supplies, also. 


ELECTRICAL CHARACTERISTICS 
MA2850 


190-230, 3), 4-wire,wye 
23-32 adj 


Output $R30 
5-30 


3-30 


SR2 
100-300 


MA65 
105-125, I 
6, adj. +10% 
0-5 amp 0-40 amp 0-50 amp 
1% max 1% max 3% mox Model 
*1.0% for any combination of line and load. MA640 
0.2 sec 0.15 sec 0.5 sec. 


MA640 


105-125, 1 
4.5-7.7 adj 


Write for free copies today 


SORENSEN 


SORENSEN & CO., INC., 


Catalogs available describing the complete line of Sorensen instruments 


375 FAIRFIELD AVENUE, STAMFORD, CONNECTICUT 


Want more information? Use post card on last page 
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The 
scientific approach 
to 


vibration measurement 


The D-489 MUIRHEAD-PAMETRADA WAVE ANALYSER 


You may examine this instrument at the I.R.E. Show 
Booth No. 490, New York, March 21-24 1955, 
and discuss its applications with our engineers. 


wy, the Muirhead-Pametrada Wave Analyser the localization of obscure vibrations can 


be carried out systematically. Designed specifically for such measurements, this instrument 


covers a range of 19*-21,000c’s with a frequency accuracy of -+-0.5°/, over most of the range. Its high 
selectivity enables component frequencies close to one another to be measured; the flat top of 
the tuning characteristic can be varied to simplify measurements of fluctuating frequencies; and 
the 1/3 octave filter characteristic enables predominant vibration components to be rapidly 


located. In almost every branch of engineering there is a use for this novel instrument. 


FEATURES 


Operates as a tuned band-pass filter — not on the hetero- Output frequency is that of the selected component and 
dyne principle. is available for oscilloscope viewing. 
Frequency accuracy + 4°), over most of range. * Additional unit extends useful range down to 2c/s. 


High selectivity characteristic for greatest discrimination 


against adjacent frequencies. THIS BROCHURE 


|/3rd octave filter characteristic for noise measurement or VIBRATION MEASUREMENT 
rapid localization of principal vibration components. AND 


; WAVEFORM ANALYSIS 
Band-pass characteristic for measurements when frequency 
is fluctuating. FREE ON REQUEST 


MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND 


Sales & Service U.S.A. 
MUIRHEAD INSTRUMENTS INC - 677 FIFTH AVENUE - NEW YORK 22° N.Y. 
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1948 1949 


FIGURES OF THE MONTH 


Latest 
Month 


1950 195) 


‘Nome 
RECEIVER 
PRODUCTION 
(Source: RETMA) 


Television sets, total 
With UHF 
Color sets 

Radio sets, total 
With F-V 

Home sets 

Clock radios 

Portable sets 

Auto sets 


Dec. ‘54 
833,423 
129 181 
NLR 
1,261,575 
22,055 
300,023 
312,967 
109,001 
539,584 


Nov. ‘54 
858,501 
168,563 
NLR 
1,098,725 
17,364 
327,973 
272,583 
93,716 
404,453 


RECEIVER SALES 
(Source: RETMA) 


Television sets, units 
Radio ses (except auto) 


Dec, ‘54 


1,093,702 
1,158,588 


Nov. ‘54 
779,105 


RECEIVING TUBE SALES 

(Source; RETMA) Dec. 54 
Receiv. tubes, total units 37,908,894 
Receiv, tubes, value $27,391,916 
Picture tubes, total units 1,009 398 
Picture tubes, value $20,521,562 


Nov. ‘54 
38,781,863 
$27,618,868 
1,157,866 
$27,140,693 


SEMICONDUCTOR SALES 
Nov. ‘54 
1,494,314 


Oct: ‘54 
Germanium diodes, units » Bae ens 

, s 
Silicon diodes, units "~ 


-——— Quarterly Figures 


Previous 


Quarter 


2nd ‘54 ls 
$8,971,335 
$4,589,239 $3 
N.R 


Latest 
Quarter 


INDUSTRIAL 
TUBE SALES 
(Source: NEMA) 


Vacuum (non-receiving) 

Gas or vapor 

Phototubes 

Magnetrons and velocity 
modulation tubes 

Gaps and T/R boxes 


3rd ‘54 
$8,803,740 
$3,570,586 

NLR 


$13,112,244 
$1,476,407 


$16,135,274 
$1,517,426 


FIGURES OF THE YEAR 


Television set production 
Radio set production 
Television set sales 

Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 


449,787 
139,657 


,101,115 


39,171 
514,428 
117,672 
103,931 
365,084 


Dec. ‘53 
774,856 


669,166 1,456,008 


Dec, ‘53 


23,404,026 
$17,832,387 
644,287 
$14,801,856 


Nov. ‘53 


733,029 


Year 
Ago 


t ‘54 


$10,400,000 


300,000 


$700,000 


$10,500,000 
$1,700,000 


Latest Month 


230.0 ; 


Dec. '54 


34 


1952 1953 1954 


Previous 


Month 


Latest 
Month 


TV SETS INSTALLED 
(Source: NBC Research Dept.) 
Total sets 


Dec. ‘54 
32,996,000 


BROADCAST STATIONS 
(Source: FCC) Dec. ‘54 


TV stations on air 439 434 
TV stations CPs—not on air 137 141 
TV stations —new requests 19 18 
A-M stations on air 2,669 2,650 
A-M stations CPs—not on air 105 112 
A-M stations ~new requests 172 174 
F-M stations on air 552 554 
F-M stations CPs—not on air 7 ll 
F-M stations —new requests 8 4 


COMMUNICATION AUTHORIZATIONS 
(Source: FCC) Nov, ‘54 Oct. ‘54 


Aeronautical 40,737 39,873 
Marine 48,255 48,116 
Police, fire, etc 16,757 16,546 
Industrial 22,742 22,579 
Land transportation 7,127 7,071 
Amateur 126,021 124,563 
Citizens radio 8,945 
Disaster 306 
Experimental 627 
Common carrier 1,737 


EMPLOYMENT AND PAYROLLS 
(Source: Bur. Labor Statistics) Nov. ‘54 


Prod. workers, comm. equip. 386,800-p 
. wkly. earnings, comm. $70.99-p 

. wkly, earnings, radio. . . $69.02-p 
wkly. hours, comm... .. 40.8 -p 

. wkly. hours, radio 40.6 -p 


STOCK PRICE AVERAGES 


(Source: Standard and Poor's) Jan, ‘55 


Nov. ‘54 
32,262,000 


Nov. ‘54 


Oct. ‘54 
300,800 


40.5 
40.3 


Radio-tv & electronics 413.4 
Radio broadcasters 463.7 


p—provisional; r—revised 
N.R.—not reported 


TOTALS FOR THE YEAR 
1954 1953 Percent Change 


7,346,715 7,215,827-+ + 1.8 
10,400,530 13,368,556 —22.2 
7,317,034 6,370,571-r +14.8 
6,430,743 7,031,293-r — 8.5 
385,089,458 437,091,555 —11.9 
9,913,504 9,839,138-r + 7.5 


$70.88- 
$69.32- 


Year 
Ago 


Dec. ‘53 
26,973,000 


Nov, ‘53 
42,667 
43,455 
14,478 
19,564 

6,380 
114,665 
4,070 
254 
495 
1,392 


Nov. ‘53 
414,300 
$67.26 
$66.23 
39.8 
39.9 
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INDUSTRY REPORT 


electronics—March * 1955 


OVER 700 electronic engineering exhibits, at least 100 more than in 1954, will be on display in New York when 


IRE's 1955 Convention Opens For Biggest Meeting 


Attendance of more than 40,- 
000 is expected at this year’s 
technical sessions and displays 


ENGINEERS will again be able to 
take stock, first hand, of the growth, 
technical advances and problems of 
the electronics industry when they 
attend the 1955 IRE National Con- 
vention on March 21 to 24, 

Technical sessions are scheduled 
for the Waldorf-Astoria and Bel- 
mont-Plaza hotels in New York City 
and Kingsbridge Armory in the 
3ronx. Exhibits will be displayed 
at Kingsbridge Armory and, for the 
first time, at Kingsbridge Palace, 
located 14 blocks from the Armory. 

This year’s show is expected to 
draw nearly 5,000 more people than 
last year’s event. At least 100 more 
exhibits have caused the overflow to 
Kingsbridge Palace. 


> Sessions—A total of 55 technical 


ELECTRONICS — March, 1955 


sessions made up of more than 250 
individual scheduled. 
year there were 50 
and in 1953 only 43. A quick guide 
to the subject, time and place of 


papers are 


Last sessions 


each session is given on page 8. The 
complete technical program with 
titles of individual papers is given 
in this issue, page 
440, 


beginning on 


> Changes—Sessions on Automa- 
tization and on Remote Control of 
Stations scheduled for 
the first time this year and are ex- 
pected to be highlights of the meet- 
ing. Growing importance of the 
engineering management side of 
the business is apparent with three 
sessions devoted to the subject com- 
pared to two last year and one in 
1953. 


Ultrasonics 


Space are 


this 
year with two sessions planned, In 
1953 there were none. Other sub- 


is also stressed 


jects receiving increased attention 
are microwave, 
and magnetic recording. 

The annual meeting of the IRE 
to be held on Monday morning, 
March 21 at the Waldorf will fea- 
ture a talk by A. V. Loughren of 
Hazeltine. 

At the Annual IRE 
Wednesday evening at the Waldorf, 
Gen. Matthew B. Ridgway will be 
the principal speaker. 


component parts 


banquet 


> Guide—To aid engineers in 
scheduling and covering all activi- 
ties that relate to their particular 
field of interest or specialization, 
the technical sessions guide at the 
top of the following page groups, 
in alphabetical order, the 55 meet- 
ings according to main topic to be 
discussed, Last minute changes in 
the present scheduling plan can be 
checked at show headquarters in 
the Waldorf. 
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Technical 


Morning seasions: 10 am to 12:10 pm 
Afternoon sessions: 2:30 pm to 5 pm 
Night sessions: 8 pm to 10:40 pm 

*f m ends at 12:00 Noon 


Session Time Place 
Aeronautical And Navigational Electronics 
Part I Tues. Morn, Waldorf 
Part I Tues. Aft Waldorf 
Part Il Thurs. Aft Armory 
Antennas And Propagation 
Part | Mon. Aft Waldorf 
Part Il Tues, Morn Waldorf 
Part Ill Wed. Morn. Armory 
Part IV Wed. Aft. Armory 
Audio 
Part I Tues, Morn Waldorf 
Part Il Tues, Aft Waldorf 
Part Hl Tues, Night Armory 
Automatic Control 
Part I Mon, Aft Armory 
Part I Tues. Night Waldorf 
Production Techniques Wed. Morn Waldorf 
Broadcast And Televimon 
Receivers Wed. Aft Waldorf 
Broadcast Tranamiason Systems 
Part I Tues. Morn Waldorf 
Part li Tues. Aft Waldorf 
Circuit Theory 
Part I Mon. Aft Armory 
Part I Wed. Morn Armory 
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Part Il Wed. Aft Armory 


Communications Systems.. Mon. Aft. Waldorf 
Also see Microwave Communications 


Component Parts 


Part | Thurs. Morn, Waldorf 

Part Thurs, Aft ¥ aldorf 
Electronic Computers 

Part I Wed. Morn W aidorf 

Part 1 Wed. Aft Waldorf 

Part Ll Thurs. Morn. Armory 
Electron Devices 

Part | Tues. Morn. Armory 

Part II Tues. Aft Armory 

Part Ill Thurs. Morn. Waldorf 

Part IV, Thurs, Aft Waldorf 
}ngineering Management 

Part | Tues. Aft. Waldorf 

Part Il Thurs. Morn.* Waldorf 

Part Il Thurs. Aft Waldorf 
Industrial Electronics... Mon. Aft Waldorf 
Information Theory 

Part | Tues, Morn.* Waldorf 

Part I Thurs. Morn, Waldorf 

Part Ill Thurs, Aft Waldorf 
Inetrumentation 

Part I Mon. Aft Belmont-P! 


Part Il Tues. Aft Belmont-P! 
Instrumentation And 
Nuclear Science 


Wed. Morn Waldorf 


IRE Show 


Instrumentation And Telemetry 
And Remote Control. Tues. Morn Armory 


Medical Electronics 


Part I Thurs. Morn. Belmont-P! 

Part Thurs. Aft Belmont-P1 
Microwave Theory And Techniques 

Part I Wed. Morn Waldorf 

Part II Wed. Aft Waldorf 

Part Il Thurs. Morn. Armory 


Microwave Communications 
And Systems Thurs Aft. Armory 
Also see Communications Systems 

Mobile Communications Mon. Aft. Waldorf 

Nuclear Science Thurs. Morn. Waldorf 
Also see Instrumentation And Nuclear Science 


Quality Control And Reliability 
Studies Of Electronix 
Tubes And Systems Wed. Aft. Waldorf 


Spurious Radiation 
Symposium Wed. Morn W aldorf 
Telemetry And Remote Control 
Part I Mon. Aft. Waldorf 
Part Il Tues. Morn Belmont-PI 
Part LI Tues. Aft Armory 
Also see Instrumentation And Telemetry 


Ultrasonics 
Part I Wed. Morn Belmont-PI 
Part 1 Wed. Aft Belmont-P 


Mechanized Assembler Builds Air Force Computers 


New 24-head machine inserts 
all components in printed-cir- 
cuit panels at high speed 


EVEN FOUR-LEAD pulse transform- 
ers are automatically inserted in 
punched holes of printed-circuit 
panels by the new production robot 


Autofab 24-head machine delivers complete panels ot lower 
left, ready for dip-soldering 


built by General Mills for IBM. The 
machine will be used for complete 
assembly of the many different 
types of subassemblies required in 
giant ground-station early-warning 
radar computers being built for the 
U. S. Air Force. It can turn out up 
to 200,000 panels per month. 


> Features—In this mechanized 
assembly system use is made of 
cone-shaped metal wrap-around 
sleeves on the ends of all leads. 
These serve to give good mechanical 
joints before soldering, and also 
permit positioning all components 
a fixed distance off the panel as re- 





Resistor-inserting position, showing how conical sleeves on 
leads are pushed into panel holes 


(Continued on page 10) 
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Sylvania Benen mtn 
commercial applications. Avail- 


Power Transistors... sonst cmse 


High-Gain, Low Frequency— 
2N35 (NPN)—2N34 (i’NP)— 
low to medium 
power—use as a 
high-gain audio 
2 Yo Watts J amplifier —gains 
if up to 40 in ground- 
OA a | ed emitter circuit. 
High-Power, Low Frequency— 
2N68 (PNP)—2N95 (NPN) in- 
creased power ratings—use for 
high current, low voltage appli- 
cations (6-24 volts power 
supplies). 


High Frequency—2N94 (NPN) 

—2N94A (NPN)—high alpha 

(over 0.95)—low base resistance 

and collector capacitance—typi- 
2n6s (PNP) = Cally 1500 ohms uufd—gains up 
2N95 (NPN) to 40 db. 


Also available 
i ial titi 
+2 LOW Wits incre aia 
: Silicon Junction Diodes—1N137A 
CSE MRR ERM SERIE NN RE ETT A ENTER —1N138A and allied types— 
high back resistance at high 


ra, operating temperatures, 


Silicon Point-Contact Diodes— 

ol ‘ : 1N193, 1N194, 1N195, IN196— 
dissipate 2! watts in free air, specifically de- 
signed for comput- 


have low thermal inertia er and high tem- 


perature genera} 


. . . lica- 
New Sylvania design developments achieve low thermal - eae en aia 


inertia and increased ratings in the Sylvania Power transient response 
Transistors 2N68 and 2N95. Dissipation of 24% watts in (0.1 u sec.) 

free air reflects a full watt increase over previous ratings. 
Power dissipation up to 5 watts is possible with an 
external heat sink. 


For your semiconductor require- 

ments, check Sylvania first. Use 

this convenient form to indicate 
With Sylvania’s new design heat is conducted quickly your interests and address it to 

away from active elements. Resulting low thermal Department C20R. 

inertia improves performance stability over a wider pee ee 

range of operating temperatures. Operated as a Class A Dept. C20R 

amplifier the 2N68 or 2N95 provides a minimum power Sylvania Electric Products Inc 

gain of 20 db. 1740 Broadway, New York 19, N. Y. 

Gentlemen: Please forward additional in 


formation on the items checked below: 
“a a 
Another reason why it pays to specify Sylvania iets Silicon Diodes 


SyLvaniA Evectric Propucts Inc. © High Power O Point Contact 
1740 Broadway, New York 19, N. Y. © High Gain © Junction 
In Canada: Sylvania Electric (Canada) Ltd., © High Frequency 


University Tower Building, St. Catherine Street, Montreal, P. Q. ieee 


¥ SYLVANIA: :—_— 


ii cciniieeinie 
LIGHTING *© RADIO * ELECTRONICS ¢ TELEVISION *© ATOMIC ENERGY 
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Example of 11-component panel assembled by machine, with four-lead pulse transformer at right. Extra punched holes per- 
mit use of same panel with different printed wiring for other circuits of computer, cutting panel-punching costs 


quired when printed wiring is on 
both sides. 

A preparation machine straight- 
ens and cuts leads of components, 
then crimps on the sleeves with 
sufficient force to cut through dirt 
and oxide. The components then 
drop into magazines, ready for use 
on the Autofab machine. 

Panel holes are much larger than 
usual, to accommodate the sleeves. 
The dies of the inserting heads push 
down on the sleeves, jamming them 
against the etched wiring surround- 
ing the holes. 


> Operation—Use of eight maga- 
zines per insertion head gives an 
average capacity of 600 components 
per head, When one magazine is 
empty, the magazine turret ad- 
vances automatically. Empty maga- 
zines can then be filled at leisure 
while the machine is running. If a 
head exhausts its supply or a jam 
occurs, a warning light flashes and 
the entire machine stops, so that 
no defective panels are produced, 


> Flexibility—The machine can be 
adjusted to take printed-circuit 
plates ranging from 2 to 10 inches 
in width and in length. The plates 
ride directly on the precisely con- 
trolled conveyor, eliminating need 
for pallets. Insertion heads are 
easily moved or changed since each 
is held in position by two bolts and 
weighs only 25 Jb. 


With other adjustments, parts 
can be inserted conventionally 
without sleeves for mounting 


directly on the panel. Leads can be 
inserted in holes spaced closer to- 
gether than the length of the com- 
ponent, 

Components can be purchased in 
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bulk from a variety of suppliers 
since all special processing is done 
right at the machine. When po- 
larity is unimportant, components 
are simply dumped into the hopper 
of the preparation machine, where 
a Syntron vibrator lines them up 
for processing. 


The machines were developed in 
Minneapolis by the Mechanical Di- 
vision of General Mills, under the 
supervision of Dr. Cledo Brunetti, 
director of engineering research 


and development. Work is progress- 
ing on an automatic dip-soidering 
section, 





SCIENTIST inspects electrothermal junctions as . 


Electronic Cooler Makes Progress 


IN THE YEAR 1834, Jean Charles 
Peltier, French physicist, discov- 
ered that when an electric current 
passed through a junction of dis- 
similar metals, the junction was 
either heated or cooled, depending 
upon the direction of the current 
across the boundary. 

The cooling or heating is a direct 
function of the current and in this 
respect differs from the kind of 
heating that results when current is 
passed through a copper wire or 
other conductor, This heating in- 


creases with the square of the cur- 
rent. There is no cooling effect 
produced, 

Some 120 years after Peltier, Nils 
E. Lindenblad of RCA Laboratories 
has successfully employed the famed 
physical effect to refrigerate food 
and freeze ice cubes, describing 
the development as a progress re- 
port in unwritten form. Linden- 
blad is chary about describing the 
superior materials and techniques 
used because he says that they have 


(Continued on page 12) 
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BOARD ASSEMBLIES 


i " iy Sprague Type 28D 


Push-Lok” Electrolytic Capacitors 
ON Mee aM 


Here's THE BEST APPROACH yet to elec- 
trolytic capacitors for printed wiring board 
assemblies. 

It’s Sprague’s new Type 28D Push-Lok Elec- 
trolytic. Just insert the connecting lugs through 
the slots in the wiring board, and the capacitor 
is held securely in place until the chassis is ready 
for dip soldering . .. so securely that solder gaps 
are eliminated. Spring action of the Push-Lok 
lugs is strong enough to hold relatively heavy 
capacitors in place, even when the board is 
carried sideways, or upside-down on a conveyor. 
Tab connections are always in close contact with 
the printed conductors. Yet, unlike other designs, 
no secondary operations are required for this 
fast and secure mounting. 


JawWosv 


INA OS HATO a» 


IAA S2 


Other advantages include: 

Fool-Proof Positioning—A Push-Lok can only 
be inserted the right way. A wide index terminal 
is provided in the mounting ring to index the 
assembly on the chassis or other surface if desired. 


The Ability to Print Wiring Boards on Both Sides — 
Shoulders on the Push-Lok lugs plus additional 
prongs keep the capacitors clear of the chassis. 


Safety—Circular shield conforms with sug- 
gestions of Underwriters’ Laboratories, Inc. 
Tools cannot be inserted easily between the 
bottom of the capacitor and the chassis. 


FOR COMPLETE INFORMATION On these new Type 
28D Push-Lok electrolytic capacitors, write for 
Engineering Bulletin to Sprague Electric Co., 


: Sprague, on request, will provide you with com- 
35 Marshall Street, North Adams, Massachusetts. — 9 ag y 


plete application engineering service for optimum 
results in the use of electrolytic capacitors. 


*Push-Lok is a Trademark of the Sprague Electric Company 


WORLD'S LARGEST 
CAPACITOR MANUFACTURER 


Export for the Americas: Sprague Electric international Lid., North Adoms, Mass. CABLE: SPREXINT 
SEE US AT THE 1.R.E. SHOW—247 - 249 Instruments Avenue 
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already been improved. 


> Materials and Power—The elec- 
tronic refrigerator does not use 
bismuth and antimony (commonly 
employed in college laboratories to 
demonstrate the effect) as such, al- 
though they form part of the ingre- 
dients, Nor is the junction material 
necessarily a semiconductor. From 
such guarded reports, it appears 
that there is more than one ap- 
proach, Lindenblad states that 
there are no limitations in theory to 
the economic feasibility of the elec- 
tronic method. 

Whereas the junctions 
(some 200 of them in the experi- 
mental cold box) require direct cur- 
rent of about 25 amperes at 20 volts 
or less, this current can easily be 
supplied by a commercial rectifier 


cooling 


built into the unit and plugged into 
the wall socket. Power consump- 
tion will be about the same for elec- 
tronic or conventional units. 

A trickle of tap water was used to 
remove the heat absorbed by the ex- 
perimental cooling unit. Nonme- 
chanical methods known, but not 
yet employed, are promised. 

In the prototype, there are actu- 
ally two types of cooling junctions. 
For freezing water, the _ ther- 
mojunctions are in direct con- 
tact with the vessel in which ice is 
made, whereas the cooling compart- 
ment is a double-walled structure 
within which water circulates. 
Thermal junctions mounted on 
panels cool the water. For the same 
amount of cooling, it takes more 
thermocouples for the cooler than 
for the freezer. 


NAM Wants In 
Mobile Radio 


PERMISSION to share unassigned 
f-m broadcast frequencies between 
92 and 108 mc is asked by Commit- 
tee on Manufacturers Radio Use of 
the National Association of Manu- 
facturers. Claiming no interfer- 
ence with existing broadcasting sta- 
tions if assignments are made on a 
noninterference basis, the group 
feels this move will pave the way 
for expansion of radio use by all 
safety and industrial services. 
The manufacturers, who are now 
included in the Special Industrial 
Radio Service, state they have in- 
creased the number of stations 800 
percent in the last five years, while 
f-m stations decreased 25 percent. 


Finder Accelerates Tetrode Transistor Production 


TRANSISTORS, like most other prod- 
ucts, will be more reliable, more 
available and will less only 
after means have been found to turn 
them out in production quantities. 
Rejects will have to be reduced to a 
small fraction of total output. 
Scientists at Bell Labs have 
found a way to mechanize one of 
the most difficult steps—attaching 
electrodes ‘to the semiconductor 
bar—that bottlenecks their own ex- 
perimental production. Unwilling 


cost 





themselves to forecast the effect of 
their development, the physicists 
showed conclusively that machinery 
can eliminate a watchmaking tech- 
nique and cut production time by 
some 80 percent. 


> Finding the Spot—The machine, 
dubbed Mr. Meticulous by his hu- 
man builders, accepts a semicon- 
ducting bar the length of a match 
head and nearly as thin as a human 
hair. A fine gold wire is lowered 


ewer? 
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onto the surface and the bar is 
moved along in steps of 50 million- 
ths of an inch. 

Somewhere near the middle of the 
bar is a wafer of critical material 
1/20,000 inch wide. The machine 
stops the gold wire on the center of 
this wafer and a welded connection 
is made, 

The bar is then reversed, end for 
end, and the process repeated. When 
the tetrode transistor is completed, 
the machine automatically makes a 


Automatic electrode-attaching machine under the watchful eye of R. P. Riesz of Bell Labs displays colored lights and meter 
Gold wires attached between junction and output terminals (right) shown magnified 
many times and compared with edge of a coin 


readings that monitor progress of junction 
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YOURE ONLY SOUKCE 
of a Complete Line of MAGNETIC MATERIALS 


Arnold products include all grades of Alnico permanent magnets (cast and 


sintered) .. . tape-wound cores of high-permeability alloys, such as Deltamax, 
. Permalloy and Supermalloy types ‘'C” and “E” cut cores of Silectron in 
* any size or weight range from a fraction of an ounce to hundreds of pounds 
TECHNICAL DATA ON ¢ (50 lbs. max. on 12-mil C cores); also round, square and rectangular Silectron 
ARNOLD PRODUCTS he Write ; cores powdered Mo-Permalloy cores Cunife, Vicalloy, Permendur and 
, other magnetic materials. Special magnetic components can be produced to 
for your copy. e meet your specific requirements; and such products as powder cores, tape 
e« wound cores, and Cand E cores are carried in stock in a wide range of standard 
* sizes for immediate delivery. Many sizes of cast and sintered Alnico magnets 
Bulletin GC-106 General information on all also are stocked. 
Arnold magnetic materials: permanent magnets, , In other words, Arnold magnetic materials can answer any requirement 
tape-wound and powder cores, et e you may have. It is the only complete line in the industry; and in addition, 
F ' ¢ Arnold maintains complete control over every production step from raw 
Buiotin TC-100 A Properties of Deltamax, * materials to finished products. Such a source can bring you advantages in 
4-79 Mo-Permalloy and Supermalloy 28 pages e | ok aac iiata ; i iat Bad sname bil | : Hed facil of 
of rechairel dave on Azacla Tape Wound Cores ‘4 ong experience and undivide r SponsiDt ity, and in une quale acinties for 
« quality production and control. @ Let us supply your needs. 
Bulletin PC-104 “Molybdenum Permalloy e 
Powder Cores 16 pages, complete technical ¢ eat 
data . aga ite Ray 
. , ay 
52 pages of valuable data covering a complete ° neem ee meeneeenennend ¥ 


range of core shapes, sizes, tape gauges, et Bs SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

; & eo 
de) DISTRICT SALES OFFICES ....New York: 350 Fifth Ave. = 
| EN Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 


iB Sie eaiocbaba. | 


ADDRESS DEPT. E-53 
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test run on its characteristics, dis- 
playing results on three meters. The 
technique can likewise be employed 
in the manufacture of triode types. 


» Practical Applications—-The de- 
vice shown in the laboratory is not 
a machine into which raw materials 
can be poured—it is just one im- 
portant step in a manufacturing 


In the factory, where it is 
sure to go, and soon, it can be com- 
bined with material-handling equip- 
ment to speed production of finished 
transistors. There will still be some 
rejects, but their cause will not de- 
personnel 


process. 


fatigue of 
assembling minuscuie 


pend upon 
laboriously 


parts under a microscope. 





JET engine makers use audio generating gear as... . 


Ultrasonics Gains Sound Footing 


HIGH-FREQUENCY sound is shaking 
up things in fields varying from 
jet engine manufacture to beer pro- 
duction. Recent showings have in- 
troduced new equipment for ap- 
plications in these fields as well as 
for medicine, parts cleaning and 
nondestructive testing. 

A $50,000 immersion-type flaw 
detector for examination of jet 
engine rotors has been designed 
and built by Sperry Products Inc. 
for Westinghouse. Using a quartz 
crystal probe on a motor-driven 
mount, the operator can examine 
the entire rotor casting without 
leaving the control panel, Flaw in- 
dications are presented on a 
cathode-ray tube and on a chart. 

A similar unit built for the 
Allison Engine Co, has the motion 
of the pick-up probe controlled by a 
digital computer. A punched tape 
for each rotor shape in production 
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operates the probe drive to cover 
the entire area of the piece. The 
$300,000 unit has stepped up in- 
spection speed from two rotors per 
day using manual checking to 20 
to 25 per day with the computer- 
controlled ultrasonic scanner. 
Another industrial unit inspects 
welded steel tubing at rates up to 
125 feet per minute, automatically 
marking defective pipe sections. 


> Food Field—A homogenizing 
unit for chocolate and an extractor 
for hops are two ultrasonic devices 
for food processing introduced by 
Curtiss-Wright Corp. The chocolate 
homogenizer is claimed to increase 
the flavor of chocolate without the 
use of chemical additives. 

The hop extractor provides a 
means of obtaining a 90 to 94-per- 
cent yield of the bitter substance of 
hops used in the making of beer. 


Specialized Computers 
Perform Varied Tasks 


When versatility isn’t required 
special-purpose and _ tailor- 
made machines take over 


MILLION-DOLLAR computers of the 
large general-purpose variety are 
valued for their versatility in pro- 
gramming. The machines can be 
set up to do a great many different 
data-handling jobs. 

However, in many businesses the 
same operation must be performed 
over and over. A computer tailored 
to the particular operation can often 
save money both in capital invest- 
ment and personnel training. These 
cost $20,000 to $500,000, depending 
upon their data-handling capacity. 
Here are a few of the things 
specialized computers do: 


> Compute and record automati- 
cally the weight of iron ore in 
transit from the Mesabi Range to 
the Great Northern railroad’s ore 
docks on Lake Superior. Great 
Northern handles 32 million tons of 
ore a year and during the rush 
season, 180 ore cars leave the gath- 
ering point at two-hour intervals. 

As cars pass the computer oper- 
ator at the rate of 34 per minute, 
he enters the car number and the 
computer does the rest (Remington 
Rand). 


> Handle the proof and sorting of 
bank checks for the Bank of Amer- 
ica. Pilot installation is to be made 
in two months (/nternational Tele- 
meter). 


> Tally orders for 12,000 different 
catalog items and accommodate ap- 
proximately 100,000 orders a day at 
John Plain Co., Chicago mail-order 
house (Remington Rand). 


> Determine the availability of 
seats on 1,000 airplane flights for a 
10-day period. If all seats are gone 
on the desired flight the machine 
provides an alternative booking. 
Information is fed to the machine 
directly from the agent’s set (Tele- 
register). 


» Receive aircraft flight plans 
from several points by teleprinter, 
(Continued on page 16) 
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for modern, 
profitable 
automatic production... 


.. - world’s leading 
exclusive manufacturer 
of production machinery 
for the electronics field 


transistors 


If you’re making (or plan to make) diodes, transistors, 
sub-miniature, miniature, cathode ray tubes, or other 

. electronic tubes or component parts, take full advantage 
x of Kahle’s invaluable experience. 


With Kahle methods and “know-how” you're sure of 
getting exactly the right machinery to produce exactly 
what you want...accurately, dependably, profitably. 


For more than a quarter of a century the leaders in the 
electronics field have relied on Kahle for production 
machinery. Typical production steps automatically 
performed by Kahle equipment include sealing, bulb 
making, stem making, exhausting, grid winding, 
filament coil winding, lead wire welding. 


cathode 


Rete ") Write today for additional details, equipment 
specifications, production data, and quotations. 





Write for information 
on special experimental 
and research services 


offered by Kahle. Ki , y/ 
Gf Se fovsceainliiaiaibiil COMPANY 


1307 SEVENTH STREET * NORTH BERGEN, N.J. 


@nn 
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check them and file up to 2,000 for 
immediate access for the Civil Aero- 
nautics Administration in Indian- 
apolis (Remington Rand), 


> Provide 4} stock quotations per 
second for 600 stocks on Toronto 
Stock Exchange to serve 200 brok- 
ers. Operator on stock exchange 
floor enters price changes (Tele- 
register). 


Tape Controls 
Panel Hole Pattern 





AN automatic programmed-produc- 
tion machine that promises time- 
and-cost savings in printed-circuit 
manufacturing has been developed 
by Radio Corporation of America. 
The machine is expected to sell for 
$14,500 and should be on the market 
in six months. 


>How It Works—A_ glass-based 
cloth tape contains master holes for 
any combination of component holes 
in printed-circuit When 
the control tape is fed into the ma- 


panels. 


chine, its punches are precisely and 
uniformly triggered in the pattern 
dictated in the tape, 

It takes approximately four hours 
to prepare the tape and about three 
minutes to install it in the machine. 


> Specifications — The holes 
punched are 0.052 inch in diameter 
at 0.10-inch = grid 
Panel material can be glass-based 


intersections. 


or paper-based-laminate boards of 
tw or w»-inch thickness. Pattern 
sizes on the panels can be as large 
as 6 < 17.6 inches, 
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Transistor Quality Improves 


PERFORMANCE of transistors in 
hearing aids after a year of use in- 
dicates that the operation of tran- 
sistors is as good as, and in some 
cases better than, comparable tubes. 


Return rate on transistorized 
hearing aids, under a one-year serv- 
ice guarantee, is reported to be 
about the same as for tube units by 
Sonotone Corp. of Elmsford, N. Y. 
In the case of a four transistor 
high-gain model for severe hearing 
loss, returns are considerably Jower 
than the previous tube model. 

Improvement in the quality of 
transistor production is indicated 
by the fact that the first models of 
a three-transistor unit had a higher 
return rate than the tube model it 
superseded. Later production of 
the same model gradually decreased 


in return rate until present returns 
are now the same as for the tube 
model. 

>» Gain—Using the earlier transis- 
tors, preproduction sorting divided 
the transistors into three groups 
with a 12-db spread in gain per- 
mitted in each group. Closer con- 
trol in transistor manufacture has 
permitted the reduction of the 
spread to6db. This spread in gain 
is comparable to that found in tube 
production. 

Quality control of transistors 
purchased from a number of manu- 
facturers shows that the main 
causes for rejection are high noise 
level and high collector current. The 
main cause for returns from the 
field are intermittent operation and 
completely inoperative transistors. 


TV Output Mushrooms In Canada 


Radio shows marked decline 
but tv set output surges 
ahead with continued vigor 


CANADIAN television set manufac- 
turers broke previous production 
records in 1954 with an output of 
620,000 sets, nearly 200,000 more 
than were produced in 1953. 

Radio set production declined, 
however, from some 750,000 sets in 
1953 to below 500,000 last year. 
For the first time, tv set output 
surpassed that of radio in the 
Dominion. 


> Trade—A sizeable number of 
radio and tv sets continue to be 
imported into the country. Last 
year nearly 35,000 sets were im- 
ported, mostly from the U.S. In 
1953, over 58,000 sets were im- 
ported and in 1952 set 
totaled over 82,000. 

Canadian exports of tv and radio 
sets also declined last year as do- 
mestic sales increased. An esti- 
mated 17,500 receivers were ex- 
ported during the year compared to 
over 22,000 in 1953 and 33,000 in 
1952. 


imports 


TV SET OUTPUT PASSES 
RADIO IN CANADA 


Cra010 
mry 


THOUSANDS OF SETS PRODUCED 


2 1953 1954ES 





> Prices—Factory prices of tele- 
vision sets made in Canada have 
experienced a decline in the past 
few years similar to that which has 
taken place in the U.S. 
the average value of sets shipped 
from Canadian factories was ap- 
proximately $350, more than $50 
below the 1953 average of $406. In 
1952, the price average was $442. 
Despite these drops, Dominion tv 


Last year 


(Continued on page 20) 
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Oscillator 


The latest addition to the line of G-R Unit Instruments is the 
Type 1218-A UHF Unit Oscillator 
neered signal source which provides high power at ultra-high fre 


a well designed, well-engi 


quencies, and costs much less than existing u-h-f generators. 


This instrument is remarkably versatile. It can be modulated 
with either square waves or pulses. Its frequency can be adjusted 
accurately in slight increments at any point over its wide range. It is 
a general-purpose, thoroughly shielded source of power for use in 
laboratory or field. It is useful not only for driving slotted lines and 
the Admittance Meter but also for exciting antennas for field-strength 
measurements, and for high-frequency research and development 
work on pulse-type equipment of all kind 


The Oscillator is designed to work with the many other G-R Unit 
Oscillators, Amplifiers, Null Detectors, Pulse Gener 
ators, High-Frequency Detectors, Crystal-Controlled Oscillator 


Instruments 


Power Supplies to form a wide variety of flexible, economical 
measuring systems. These “building blocks” provide, without frills, 
the most in performance at lowest cost. 


WE SELL DIRECT —Prices are net, FOB Cambridge 
or West Concord, Mass 


CIRCUIT 
Type 5675 UHF Pencil Tube. Line sections 
ing contacts used to tune plate and cathode 


FREQUENCY RANGE: 900-2000 M« 


Grid -separation tric 


HIGH UHF OUTPUT POWER 


adjustabie from low values to minimum 


watts into 50-ohm load 


FREQUENCY CALIBRATION 


to 1% with sic 


tion can be ¢ 


w-motion drive 


INCREMENTAL FREQUENCY CONTROL 


cannot be seen in photo 
FREQUENCY DRIFT: Not over 0.1% per day 
MODULATION 


applied 


Many kind 


Sinusoidal ar 


de os 


( 








iliator uses 


with 


mtinuously 


of external me 


olitude moc 


of 200 milli 


Direct reading 


jula 
‘ 


tion, pulse modulation and square-wave modulation 
from about 100 to 5000 cp 
AUTOMATIC CONTROL: Voltages can be ir 
serted in series with the plate toh i the amplitude 
constant as frequency is varied. Voltages al an. be 
inserted in series with the grid for electron: rol 
of frequency 
LOW NOISE f-m noise due t vibrat and 
microphoni is uUNUSUAlly w. Rectifier and filter for 
the heater voitage are builtin to red e modulation 
by the power -line frequency 
POWER SUPPLY REQUIRED: Type ( A 
Unit Power Supply ($40) for operation fr 115-volt 
50-60 cycle power. The Type | A Unit Vibrator 
Power Supply ($125) for operation in the field from 
6 or 12-volt storage battery 
ACCESSORIES: Type1217-A tP erfor 
direct pulse modulation 
Type 1000-P7 Balanced Modulator for ar fe 
modulation up to 100% with negligib f ind 
pulsing with fast rise time and st rtd : 
Type 874 Coaxial Elements such as ada at 
tenuators, filters, voltmeters, mixer 
Type 1750-A and 1263-A Sweep Drive and A 
tude Regulated Power ipply tor aut at wee 
ing over the oscillator frequency range 
Type 480-P7UIi Panel for mounting Type 1218-A 
UHF Oscillator in standard laboratory relay rack 
Types 1217-A $225, 1000-P7 $225, 480-P7UI $14, and 
8/4 Coaxial Elernents are available fror tock for 
immediate shipment. Types 1750-Aand 1263-A will 


be available 


shortly 


GENERAL RADIO Company B® . “SRESEZE 


0 mew YORK 6 
a. Md. WASHINGTON, 0 ¢ 


Michigan Avenue CHICAGO 5 


LOS ANGELES 38 





a AL 





for your product 


whether it PLAYS or COMP UTES , 









RF TRANSISTORS 


RADIO APPLICATION . COMPUTER APPLICATION 


Raytheon RF Transistors create a whole new Raytheon RF Transistors combine high alpha 

cutoff, fast rise time, the desired dissipation 

and voltage ratings and excellent base 

current amplification. They mark a milestone . 


in computer development, design and progress. 


concept of portable radio convenience, 
performance and economy — portable radios 
that run for 500 hours on ordinary, low cost 
universally available flashlight batteries, 


and that really outperform most tube portables. ° _ 
CK760 CK761 CK762 : CK760 CK761 CK762 
Gain in db at 455 Ke. 32 33 33 * Rise time (usecs) 0.05 0.04 0.02 
Gain in db at 2000 Kc. 18 20 22 * Decay time (usecs) 0.06 0.05 0.03 
e (measured in circuit which will be supplied on request) 
7 CK760 CK761 CK762 
, Alpha frequency cutoff (megacycles) 5 10 20 
a Collector capacitance (upufd) 15 15 15 
Extrinsic base resistance (max. ohms) 125 125 125 


RAYTHEON TRANSISTORS 





COME IN AND TALK OVER THESE TRANSISTORS WITH US AT THE I.R.E. SHOW 
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2 aida 
aa el ated 


attet iia li RATINGS 
ie VL Leh) 50 C to +150 € 


HERMETICALLY 


SPECIALLY SELECTED NT 1td 


at) 
47 GR) Ale 3 







YOU GET THESE 
when you specify these 





SILICON DIODES 


Charted here are some of the performance 
characteristics and features of four of these Silicon 
Diodes. Other characteristics can be supplied to 
your requirements, Other Raytheon Silicon, 

Gold Bonded Germanium and Point Contact 
Germanium Diodes are available. Complete 

data is yours for the asking. 


on 
a Veo 


RAYTHEON MANUFACTURING COMPANY 


—mme RAYTHEON MAKES ALL THESE: 


COME IN AND TALK OVER THESE DIODES WITH US AT THE I.R.E. SHOW 
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INDUSTRY REPORT 


set prices are approximately $100 
above the average price of tv sets 
sold at retail in the U.S. 


>» Companies—Although the basic 
reason for the rise in tv production 
in Canada is the growth in its 
number of tv stations, another im- 
portant reason has been the increas- 
ing number of U.S. set manufac- 


Parts Makers Try 


Bulk packs for hopper feed 
compete with magazine packs 
and reels of tape-belted units 


MACHINES for inserting parts in 
printed-circuit panels make news 
today. As the automatic machines 
evolve in a variety of forms, each 
with different feed systems, the 
need for standardization on pack- 
aging of components becomes more 
and more evident. 

The big question is whether 
component manufacturers will con- 
tinue to use conventional bulk pack- 
aging, or whether they will have 
to make up special packs to meet 
input requirements of the various 
machines, 


> Reels—Allen-Bradley now puts 
up fixed resistors in expendable 12- 
inch reels holding 5,000 half-watt 
units. Belting is achieved by pres- 
sure-sensitive tape that runs across 
the resistor bodies, A _ 12-inch 
leader precedes the first resistor, 
for loading into the machine and 
for splicing to the belt of an empty- 
ing reel, 

United Shoe uses four lengths of 
tape to make up a belt that supports 
parts by their The tape 
lengths, facing each other in pairs 
with the leads go into 
scrap with the lead ends as parts go 
the cutting dies of the 


leads, 
between, 


through 
machine, 

Stackpole Carbon is preparing 
to sample the trade with two or 
more types of reel or tape packag- 
ing. At present it uses a corru- 
gated cardboard strip pack suitable 
for some types of automatic feed. 


> Magazines — Although expend- 
able magazines are a_ possibility, 
the trend at present is toward use 
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turers that have established plants 
there. At present, there are about 
a dozen U.S, set makers with plants 
in the country representing nearly 
half of Canada’s set industry. In 
addition, an increasing number of 
U.S. component manufacturers are 
establishing or expanding produc- 
tion facilities across the border. 


New Packaging 


“ 


Single tape on resistor bodies forms 
belt for Allen-Bradley reel package 


of accessory magazine-loading ma- 
chines right in the assembly plant. 
Here bulk-packed parts of any form 
are dumped loosely into a hopper 
for orientation by a Syntron vib- 
rator that feeds to the magazines 
being loaded. Special vendor pack- 
aging or hand loading is required 
only for parts having polarity re- 
quirements, such as crystal diodes. 


> Bulk Packs—A_ special 
holding 2,500 half-watt 
packed with straight leads for con- 
venient hopper-feed into magazines 
or moving racks, is IRC’s funda- 
mental approach to the problem. 
By designing around conventional 
straight leads and the cheapest and 
most compact shipping container 
for all customers, they are 
mass-produce a_ half-watt 20-per- 
cent tolerance insulated resistor 
selling to the end- equipment manu- 
facturer at 1.2 cents each in quanti- 
ties of 5,000 and over. 

In general, engineers favor the 
bulk pack, with any special maga- 
zine- loading or belt- forming equip- 
ment located in the assembly plant. 


carton 


resistors, 


able to 


Moving Engine X-Rayed 
with ITV and Betatron 


Big industrial x-ray machines 


make news as NBS develops 
new system 

PISTONS and rods moving up and 
down inside the cylinders of engines 
in actual operation can now be seen 
on television screens, by means of 
an x-ray televising system devel- 
oped by the National Bureau of 
Standards. 

The x-ray beam from a betatron 
is directed through the engine onto 
a special fluorescent screen made 
from a thallium-activated sodium 
iodide crystal that may be up to 7 
inches in diameter and 1 inch thick. 
The visual image on this screen is 
picked up by a remotely controlled 
industrial television camera, which 
transforms the image to a safer 
locale and intensifies as well as en- 
larges it for viewing on a closed- 
circuit tv monitor. 

Addition of a timing mechanism 
permits x-ray stroboscopic studies. 
For thicker-walled engines, the 
NBS synchrotron can be used. 


U.S. Budget Jets 


Electronics Spending 


Firms in the field will get more 
defense business in fiscal 1956 
from allied equipment 


DESPITE the fact that 
tronics-communications 
ture figure of $653 million in the 
proposed U. 8S. budget for fiscal 
1956 is some $145 million lower than 
the amount to be expended by 
the end of fiscal 1955, Defense De- 
partment officials expect that elec- 
taken as a 


the elec- 


expendi- 


tronics expenditures, 
whole, will move upwards during 
the period. This is on in- 
creased expenditures for electronics, 
in such equipment as aircraft, ships 
and parts of missiles, which is not 
included in the _ electronics-com- 
munications figure. 

>» Changes—In the President’s 
budget message, he indicated that 
about two-thirds of the projected 


Defense Department expenditures 
(Continued on page 22) 
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Ey LL-AANGL 


Sa ely 


2 Works at any angle 


ALL-ANGL BARRY MOUNT 
Cup diameter 1 inch 
Maximum load 3 pounds 
Weight less than 1 ounce 


...with HIGH DAMPING in all directions 


Now you can forget all limitations on mounting positions for 
delicate apparatus. You can design for easiest installation and best 
space utilization, because the new Barry ALL-ANGL vibration isolator 
works in any position. Upside down, on a bulkhead, at any slant 
position means nothing to this new BARRYMOUNT.® Damping is 
exceptionally high in all directions; transmissibility at resonance is 
less than 3. The ALL-ANGL mount is interchangeable with other 


miniature BARRYMOUNT isolators. 


This isolator is the answer to your toughest vibration-protec- 
tion problems. Let us show you what it will do for you — at the 
New York I. R. E. Show; or write for Bulletin. 


707 PLEASANT STREET 
WATERTOWN 72, MASS. 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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ntinued 





in fiscal 1956 will be devoted to air 
power and related programs, which 
include electronics, Expenditures 
for ground communications is ex- 
pected to go down and stay down 
for some time. On the other hand, 
it has been indicated that eiectron- 
ics research and development spend- 
ing for the overall defense program 
will remain at about the same level. 


> Trend—Here is the way the elec- 
tronics communications expendi- 
tures by the defense department 
have run in the past few fiscal 
years: 1956, $653 million; 1955, 
$798 million; 1954, $826 million; 
1953, $1,001 million; 1952, $597 
million and 1951, $193 million. 

Total defense department ex- 
penditures were broken down 
among the Army, Navy and Air 
Force during these years as shown 
in the table: 


Air 
Fiscal Year Army Navy Force 
1956 (Kat.) $113 $120 $420 
1956 ( Kat.) 183 243 372 
1964 .. 231 274 320 
1953 512 236 254 
1952 266 121 210 
1951 53 50 90 

> Hidden Business -—~ Electronics 


items that are not included in the 
electronics-communications budget 
are: equipment in aircraft, ships, 
combat vehicles, artillery, guided 
missiles, ammunition, weapons and 
maintenance and replacement items, 


Hollow Tubes 
Carry Conversations 





Section of copper waveguide through 
which ao Bell Labs engineer is peering will 
simultaneously carry tens of thousands of 
conversations and hundred of tv pro 
grams. For technical details, see p 212 
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Yachtsmen Boost Electronics 


Radiotelephones increase as 
manufacturers probe markets 
for related equipment 


MANUFACTURERS of marine elec- 
tronic equipment plan to carve out 
an increasingly large slice of the 
$800-million yachting and boating 
market as owners install more and 
more electronic gear aboard their 
vessels. 


© Radiotelephone—Most popular 
item is a radio telephone transmit- 
ter-receiver. More than 40,000 of 
these sets are licensed. Manufac- 
turers view every owner of a boat 
over 30 ft long as a potential cus- 
tomer. There are over 200,000 such 
vessels. Radiotelephones range in 
power from 12 to 150 watts and cost 
between $300 and $2,000 installed. 


> Other Equipment—Some cur- 
rently available loop-type direction 
finders sell for about $300. A port- 
able d-f set to sell for $170 is under 
development. A recently announced 
small-boat d-f features dial tuning. 
When a station is tuned in a needle 
automatically indicates its 
tion. 

Some interest is shown in sonar 
equipment and depth finders al- 
though this type of gear finds great- 
est use aboard commercial fishing 
Equipment for locating 
schools of fish costs $2,200 and up. 
However, for the pleasure craft 
owner there is an oscillographic 
depth recorder that sells for $625. 

Few pleasure craft except ocean- 
going yachts need loran. A direct- 


direc- 


boats. 


reading loran set sells for about 
$3,000. 

>» Radar—Commercial marine ra- 
dar sets sell for $10,000 and up. 


More than 2,400 ships are licensed 
for radar. Annual sales run about 
400 sets. 

Progress has been made towards 
light-weight radar gear suitable 
for small craft. An X-band set 
with 10-in. scope sells for $3,200- 
3,800. The equipment mounting on 
the mast weighs 105 Jb. 

A small boat radar selling for 
$2,995 has recently been announced. 







COASTAL & HARBOR RADIOTELEPHONE 
EXPANDS 
450000 ' ' 
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VESSELS LICENSED FOR RADIOTELEPHONE 
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Equipment mounting on the mast 
weighs only 40 lb. The manufac- 
turer has built 12 developmental 
units and production is scheduled to 
start in 60 days. 


Air Force Plans 
Parts Handbook 


AS PART of a multipronged cam- 
paign to improve reliability of mili- 
tary electronic equipment, the Air 
Force, through Wright Air Develop- 
ment Center, has entered into a 
contract with the Technical Writing 
Service of the McGraw-Hill Book 
Co. for development of a complete 
and up-to-date Components Hand- 
book. 

The purpose of the book is to pro- 
vide design engineers with all types 
of information which will 
them to specify and use 
components in such a way that 
greater equipment reliability will 
be secured. 


enable 
select, 


>» Causes—It has been determined 
that the greater part of 
lack of reliability in complex mili- 
tary equipment 
from deterioration and failure of 
components, including tubes. Of 
the many causes for these troubles, 
the most prevalent are: poor circuit 
design so that failure or change 
in characteristic of one component 


present 


electronic arises 


causes the failure of several other 
components; improper selection of 
(Continued on page 24) 
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Announcement to Industry. 
SILICON POWER 
RECTIFIERS 


AVAILABLE FOR THE FIRST TIME 
IN PRODUCTION QUANTITIES 


* These units are ideally suited for aircraft and guided 
missile requirements. Other typical applications that 
can benefit from their superior characteristics are 
power rectifiers in commercial equipment, magnetic 
i eeeenen clipping, meter protection and counter cir- 
cuits. Anxiety over temperatures is completely elimi- 
nated when they are used in digital computers. Automa- 
tion and control engineering suggest additional fields. 


Performance: 

. Rectification Efficiency Over 99% 
. Forward Voltage Drops Averaging 1.5 Volts at 200 MA 
. Peak Inverse Voltages to 1,000 Volts 
. Operates Continuously up to 200°C. 
. Leakage Current as Low as 10-10 amperes 
. Rectification Ratios as High as 10° 
. Practically Flat Zener Characteristics 


) Characteristics: 
| 1. HIGHEST EFFICIENCY 
2. HIGH CURRENT 
yee | 3. HIGH VOLTAGE 
| 4. HIGH AMBIENT OPERATION 
5. HERMETICALLY SEALED 
6. SMALL IN SIZE 
ieee 7. LIGHT IN WEIGHT 
ne 8. RUGGED — ALL WELDED 
bs eed STATIC I-E 9. LOW FORWARD DROP 
ae CHARACTERISTICS 10. LOW LEAKAGE 


YPE 2S/)20 . : 
pi. on cae Write for fully illustrated and 


informative Bulletin SR-18-2 


TYPE | Forward Drop] Forward Current 
ea BOGUE 


a 
°o 
°o 
| FORWARD CURRENT My | 


REVERSE VOLTAGE 
VOLTS 


400____—«300 


Units with peak inverse rating of 850 volts avoilable in sample quantities 
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components for rigorous environ- 
ment of present-day military ap- 
paratus due to lack of sufficient 
information on the ability of com- 
stand up under these 
stringent conditions; poor work- 
manship in production of equip- 
ment; poor mounting, ventilation, 
placement, voltage regulation; and 
necessity of purchasing and using 
low-cost compo- 


ponents to 


mass-production 
nent parts. 

The Components Handbook will 
three-year combined Army- 
Navy-Air Force project and will be 
published and available to design 
engineers through the McGraw-Hill 
s00k Co, 


be a 


> Design—For the Rome Air De- 
velopment Center, McGraw-Hill is 
completing a book “Reliability 
Factors for Ground Electronic 
Equipment” covering general de- 
with 
emphasis on mechanical, electrical 


principles particular 


sign 


and human engineering factors, 
statistical aids to quality control 
and related subjects. The first vol- 
ume of the handbook will be ready 


early in 1956 


Tubes Play Tunes In 
Music Synthesizer 


EXPERIMENTAL electronic  instru- 
ment to synthesize familiar sounds 
and to create an unlimited range of 
tone variations and rhythms, de- 
veloped and recently demonstrated 
by RCA, is operated by H. F. Olsen, 
rear, and Herbert Belar of the 
firm’s research center in Princeton, 
New Jersey. 
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Supply Of Technicians Remains Short 


Tech school graduates de- 
crease; lack of aides aggra- 
vates engineer shortage 


THERE are still not nearly enough 
electronics engineers to go around. 
Whether you judge from your own 
experience in trying to hire one, 
the ads in the Searchlight 
section of ELECTRONICS or draw a 
comparison with things in Soviet 
Russia, the supply is indeed short. 


count 


INCOME OF TECHNICAL 
SCHOOL GRADUATES 


AGE WEEKLY SALARY 


AG 


AVER 


50 
1998 49 50 5I 


During 1953, U. S. engineering 
schools graduated 24,164 engineers 
in all curriculums, More than 40,000 
could have been profitably employed. 
Meanwhile the Russians acquired 
over 100,000 new engineers. 

> Technicians—Not only are pro- 
fessional engineers scarce but they 
are also handicapped by shortage 
of trained assistants. Ideally, each 
should have four 
technical aides to carry out his more 
routine duties. 

During 1953 technical institutes 
turned out only 1,859 technicians 
trained in electronics, television or 
radio.) This the 
1952 figure of 


engineer about 


down from 


2,591. 


2,0 


was 


Lack of technical aids not only 
cuts down the productivity of en- 
gineers but also requires that many 
younger engineers work at routine 
tasks below their level of education. 


> Remuneration—As the chart 
shows, a technician’s career can be 
quite profitable, The chart is based 
on data reported periodically by 
technical graduates of Long Island 


Agricultural and Technical Insti- 
tute. Salaries range between $50 
and $110 a week as average figures. 
This can be compared with salaries 
from $57 to $96 for government 
technicians. 

A recent survey showed around 
3,000 technicians working for the 
government. Fifty percent work for 
the Commerce Department which 
encompasses the Civil Aeronautics 
Administration and the National 
Bureau of Standards. The Navy 
Department employs one fourth of 
the total. 


Financial Roundup 


PROFITS reports and security trans- 
actions made in the past month by 
companies in the electronics field 
indicate the state of the business 
on the financial front. The follow- 
ing companies issued profit state- 
ments for the fiscal periods indi- 
gated: 
Net. Profit 


1954 1953 
$480,460,000 $421,485 570, 


Company 
AT&T 12m 
Bendix Aviation 
12 m 
Daystrom %m 
Int'l Resistance 
40w 
Packard-Bell 
2m 217,236 
Remington Rand 
9m man wae 11,636,465 


25,537,771 17,352,710 
997,070 821,268 
368,322 421,165 


8,470,556 


> Securities—Audio & Video Prod- 
ucts filed with SEC covering 450,000 
shares of common stock, par one 
cent, to be offered at 30 cents per 
share, Net proceeds are to be used 
to reduce accounts payable, to 
manufacture recording 
machines and for working capital. 

Electronic Specialty Co. of Los 
Angeles filed with SEC covering 
100,000 shares of capital stock, par 
50 cents, to be offered at $3 per 
share, Net proceeds are to be used 
for working capital, 

Olympic Development filed with 
SEC covering 299,698 shares of 
common stock to be offered at par, 
$1 per share, to stockholders on a 
1 to 6 basis. Proceeds are to be used 
to retire short-term notes and for 


general working purposes. 
(Continued on page 26) 
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ENTRALIZED 


aC UA 
ONTROL... 


DUPLEX SIGNALING UNIT 
‘\ 


Centralized Operations Control is the 
Hammarlund proven, method for remote su- 
pervisory contro] and» metering of all your 
plant operations over a single circuit — tele- 
phone line, carrier, radio of\microwave. All 
remote operations can be controNed from one 
or more main offices. ™ 

The system can be built into a new plant 
or used to modernize existing facilities. You 
can buy a custom-built COC system, oper 


¢ Telemetering 
e Control 
e Report 
OT elim Set 


fm tom icm son sud’ 


No matter which method you select, you 
take advantage of the Hammarlund COC 
building-block components that are engineered 
and built to give long, dependable, trouble- 
free service. An example of the type of com- 
ponents built by Hammarlund for COC service 
is the DSU described below. 

For further information on COC, write to 
The Hammarlund Manufacturing Co., Inc., 


460 West 34th Street, New York 1, N. Y. 


ended to meet future requirements, or you ‘% Ask for Bulletin E-3. 


can build one yourself using Hammarlund 
components. And, most important, full use can 
be made of all existing instruments. 

Our growing list of satisfied customers in 
the petroleum, chemical, transportation, metal 
working, public utility and other fields reflects 
and proves the versatility of COC. 


The DSU is an audio tone generator and 
frequency receiver in a single package 
unit that transmits and receives signaling, 
dialing, telemetering, teleprinting, super- 
visory controls and other information. It 
operates over wire lines, telephone or 
power line carrier, and radio or micro- 
wave communications circuits. 


WHAMMARLUND 


SINCE 1910 
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Submarine TV 
Checks Fish Nets 





Camera buoy monitored fish and 
net in action 
UNDERWATER television was used 


recently to evaluate new equipment 
for the fishing industry. At the 
request of the Department of Inte- 
rior’s Fish and Wildlife Service, the 
Navy’s Bureau of Ships used tv to 
midwater trawl used for 
herring, sardines and other fish. 

The net is a Swedish development 
and its original model has expensive 
component parts and requires sev- 
Experiments 
were conducted to ascertain whether 
form, constructed at 
lower cost and requiring fewer men 
to operate, would be as effective. 
The net, about 150 feet long, has a 
40-foot square mouth, an extensive 
field of view. 

To monitor the net while it 
caught fish, a television camera was 
attached to a towed buoy which per- 
mitted control of depth while in tow. 
An image orthicon unit designed 
for underwater use was used. 

The camera is 5 inches in diam- 
eter and 42 inches long without the 
pressure housing, It is capable of 
picking up scenes having a consid- 
erably lower light level than most 
conventional tv equipment. Change 
of focus, aperture and lens are ac- 
complished by remote control from 
the surface operating position. 

As a result of the tests it was de- 
termined that the modified version 
performed as well or better than the 
more complicated original net. 


test a 


eral men to handle it. 


an adapted 
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MEETINGS 


Marcu 1-3: Joint Western 
Computer Conference and Ex- 
hibit sponsored by IRE, 
AIEE, ACM; Statler Hotel, 
Los Angeles, Calif. 

Marcu 21-24: 1955 IRE Na- 
tional Convention, Waldorf 
Astoria Hotel & Kingsbridge 
Armory, New York, N. Y. 

Arai, 5-7: Radio Technical 
Commission for Aeronautics, 
Spring Assembly Meeting 
IRE, Los Angeles, Calif. 

Apri 13-15: Symposium On 
Modern Network Synthesis, 
Il sponsored by Polytechnic 
Institute of Brooklyn, En- 
gineering Societies Bldg., New 
York, N. Y. 

Aprin 15-16: Ninth Annual 
Spring Technical Conference, 
Cincinnati IRE; Engineering 
Society Bldg., Cincinnati, 
Ohio. 

APRIL 19-21: Twelfth British 
Radio Components Show, 
Grosvenor House, London. 

Aprit 27-29: Seventh Regional 
Technical Conference and 
Trade Show, IRE, Westward 
Ho Hotel, Phoenix, Ariz. 

Apri, 29-30: New England 
Radio-Electronics Meeting, 
IRE, Sheraton Plaza Hotel, 
Boston, Mass. 

May 2-5: Third Annual Semi- 
conductor Symposium of the 
Electrochemical Society, Cin- 
cinnati, Ohio. 

May 3-5: URSI Spring Meeting, 
National Bureau of Stand- 
ards, Washington, D. C. 

May 13: Automation, Engineer- 
ing For Tomorrow, Sympos- 
ium, Engineering School, 
Michigan State College, East 
Lansing, Mich. 


Industry Shorts 


> Highway trucking rules made 
effective March 15 by FCC provide 
for more liberal use of radio within 
cities by interurban truckers of 
property. 


> Some 6,000 electronic engineers 
are employed by the nation’s air- 
frame manufacturers and the num- 
ber is expected to nearly double by 
1959, according to 8S. F. Arn of 
Packard-Bell. 


> Increasing use of automatic pro- 
duction techniques will increase 
the nation’s maintenance expendi- 
tures by one billion dollars in 1955, 
approximately 9 percent higher 
than last year’s outlay, according 
to GE. 





Parts 
Conrad 


May 16-19: Electronic 
Distributors Show, 
Hilton Hotel, Chicago. 
May 18-20: Annual National 
Telemetering Conference and 
Exhibit sponsored by IRE, 
AIEE, IAS, ISA; Hotel Mor- 

rison, Chicago, Ill. 

May 19-21: Global Communica- 
tions Conference, sponsored 
by AFCA; Hotel Commodore, 
New York, N. Y. 

May 24-26: Ninth Annual 
NARTB Broadcast Engineer- 
ing Conference, Washington, 
D.C. 

May 26-27: Electronic 
ponents Conference, 
Angeles, Calif. 

JUNE 2-3: IRE Materials Sym- 
posium, Convention Hall, 
Philadelphia, Pa. 

JUNp 3-5: ARRL Hudson Divi- 
sion Convention and Amateur 
Radio Equipment Show, Hotel 
Adelon, Long Beach, N. Y. 

JUNE 6-8: Fourth Annual Con- 
vention and Trade Show, Na- 
tional Community Television 
Association, Park Sheraton 
Hotel, New York, N. Y. 

JUNE 20-25: Symposium on 
Electromagnetic Wave Theory 
sponsored by URSI and the 
University of Michigan, Ann 
Arbor, Mich. 

AuG. 23-Sept. 3: 
tional Radio 
Court, London. 

AuG. 24-26: 1955 WESCON, 
Civic Auditorium and Fair- 
mount Hotel, San Francisco, 
Calif. 

AuG, 26—Sepr. 4: Great German 
Radio, Gramophone and TV 
Exhibition, Dusseldorf, Ger- 
many. 


Com- 
Los 


British Na- 
Show, Earls 


> United Air Lines has purchased 
$1 million worth of aircraft radio 
equipment from Collins Radio con- 
sisting of 224 vhf receivers and the 
same number of vhf transmitters. 


> Time for submission of tenders 
for the supply and installation of 
transmitting and studio equipment 
for the proposed Australian na- 
tional tv stations in Sydney and 
Melbourne has been extended to 
April 14, 


> Investment per job in plant and 
property in the communications 
equipment industry averages $3,- 
704, 


> Mica strike in North Carolina 
may yield 1,500 pounds of block 
mica per day. 
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kay Microwave Mega-Nodes 


Calibrated random noise sources in the microwave range, used to 
measure noise figure and receiver gain and to calibrate standard 
signal sources in radar and other microwave systems. Available in 
the following waveguide sizes to cover the range of 1200-1400 me and 
2600-40000 me 


RG-69  U, RG-48/ U, RG-49 VU, RG-50'U, 
RG-51/ U, RG-52/ U, RG-91 U, RG-53/U 


Available with fluorescent or inert gas RG-69/U. $500 
(argon or neon! tubes. Noise output fluor RG-48 295 
escent tubes 15.8 db +25 db: argon gas RG-49 295 
tubes 15.2 db +.1 db®; neon tubes 18.0 db 8G-50 295 

> db aG-5! 295 
RG-52 295 
RG-9) 350 
RG.53 350 


* Noise output of inert gas tubes, independ 


ent of operating temperature 


Ail PRICES INCLUDE POWER SUPPLY 
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PRECISION 
PACKAGED 


NOISE 


MEASUREMENT 


IN 
EVERY 
RANGE 


There's a Kay instrument to answer most needs in noise 
testing-with good measure! Each Mega-N type affords 
accurate measurement of noise figure and receiver gain in a 
specific frequency range, while the Rada-Node ean be 
obtained with all elements required for complete noise figure 
measurement, 5 me to 26,500 me, including power supplies. 
Thus you may trust your noise test work to one precision line 
of uniform high quality. 


way Kada-Node 


Complete radar noise figure measuring set for IF and RP, in- 
cluding attenuators, detector and noise sources. Provides pro- 
duction and lab measurement of noise figure and receiver 
Freq. Range: 5-26,500 
» db. 


(Illustrated) 


gain, Complete with power supplies. 
me. Noise Figure: Range, 0-21 db, accurate to +0.2 
Prices on request. 


kay Mega-~Node-Sr. 


Same uses as Mega-Node. Freq. Range, 


10-3000 me. Output Impedance 


kay Mega-Node 


Calibrated random noise source reading 


direct in db, for measurement of noise fig 0 ohme 


unbalanced into Type N Connector. Noise 
Figure Konge 0-20 db. $995.00 Lob 


ure, receiver gain, and for indirect calibra 
tion of standard signal sources. Freq 
Kange, 5-220 me. Output impedances: Ln factory 
balanced 50 », 10, 300, Infinity. Bal 
anced — 100, 150, 300, 600, Infinity. Noise 
Figure Kange: 0-16 db at 50 ohme; 0-23.48 


db at 300 otis. $295.00 Lob. factory 


KAY 


ELECTRIC COMPANY 


14 Maple Ave. Pine Brook, N. J. 


Write for Technical 
Dete Sheets end 
copy of Kay 1954 
55 Coteleg 


Dept. E-3 
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NOW 3 


from 100 microvolts to 320 volts REGARDLESS OF WAVEFORM 
WITH THE cman 


BALLANTINE 
MODEL 320 
VOLTMETER 





REPRESENTING: 
A distinctly new departure in VTVM design. 


FEATURING: 


A built-in calibrator; — easily read 5-inch log meter; — 
immunity to severe overload; — useful auxiliary functions. 


BRIEF SPECIFICATIONS: 


EES 2. osc bern a hee s ane Sea e 100 microvolts to 320 volts 

eee ee hae's b ER Oe Oe 80 dbv to +50 dbv 

PRCPUPPOGEY «PRPRPOES sc cc ccc cc ceccccer 5 to 500,000 cycles per second 

PCAN S Ga cece vcccesse 3% from 15 cps to ISOKC; 5% elsewhere 

Figures apply to all meter readings 

MAXIMUM CREST FACTORS:........5 at full scale; 15 at bottom scale 

CALIBRATOR STABILITY:......... 0.5% for line variation 105-125 volts 

INPUT IMPEDANCE:.............-. 10 Mnand 25 pyf, below 10 millivolts 

10 Manrand 8 pyf, above 10 millivolts 

ea ee 105-125 volts; 50-420 cps, 75 watt 

Provision for 210-250 volt operation 

DIMENSIONS: (Portable Model). ........ 14%" wide, 10%" high, 12 %" deep 

Relay Rack Model is available 

CTE his deh nod Drees Rca sneekeN eet Waakds 2| Ibs., approximately 
PRICE: $325. 





Write for the New Ballantine Catalog 
describing this and other instruments 
in greoter detail. 


@ WLU LUCEY ALCL AB 
— 
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Ta 


ea be te 
subminiature 
tubes 


The Bell System’s new telephone answering set 
and new telephone for ‘‘hands-free’’ and con- 
ference use naturally require tubes of the utmost 
reliability. Raytheon Filamentary Subminiature 
Tubes qualified only after undergoing a long series 
of exacting tests by both Bell and Raytheon. 

Low microphonics, low power requirements, 
high efficiency, long life and, above all, supreme 
reliability characterize the Raytheon Tubes in these 
newest telephone developments. 

It will pay you to find out what Raytheon Fila- 
mentary Subminiatures can do to better the per- 
formance, convenience and economy of your elec- 


tronic equipment. 


“HANDS-FREE” TALKING. Telephone set base 
has a built-in microphone — you talk wiffiout 
picking up handset. Tiny desk speaker amplifies 
the distant voice so that several persons in a 
group can listen to the conversation. For privacy, 
you lift the receiver, automatically shutting off 
the microphone and speaker. Small amplifier, not 
visible in the picture, furnishes power. 


RAYTHEON FLAT PRESS Subminiature Tubes are the 
tubes with the SEAL OF RELIABILITY the longer 
glass to metal seal that gives you these important 
advantages: 


Glass heated only once — no button, 


low glass strain, no lead burning 


Reentrant seal eliminates breakage 
from short bends 


Leads completely tinned right to glass 


Flat press with in-line leads for easier 
socketing, easier wiring, adaptability 
to printed circuits 


Reliable, long-lived Raytheon Subminiature Tubes in these Bell equipments, illus- 
trated above, were tested for dependable, trouble-free service over long periods. 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 


COME IN AND TALK OVER THESE TUBES WITH US AT THE I.R.E. SHOW 
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ua 
ae ak 


cue Rectifiers now available 
for continuous operation at 150°C 





“Hellishly High” is used in a comparative sense, operating with an a-c input of 52 volts under a 
. 
of course. But the fact remains: Bradley's SS series resistive load of 50 milliamperes. Available cell sizes 
of high-vacuum processed Selenium Rectifiers was range from 3/16” diameter to 5” x 6” plates. 
developed to perform as rated at ambient tempera- ' ' ; 
I per} : I Our representative will be glad to discuss the i 


tures of 150° C. 
application of Bradley High Temperature Recti- 


Life tests have passed 4200 hours at 150° C 
gi ta on i t ur lication. Curves showi test 
without any indication of cell deterioration, The pore te 78 rer oS 


units undergoing tests comprise four Bradley SS results are available upon request. Please write 


series R-cells, experimentally rated at 13 volts, for them. 


SEE US AT LR.E. NATIONAL CONVENTION BOOTH #722 @ SOUTHWEST 1.R.£. CONVENTION BOOTH #13 


VACUUM - PROCESSED — FOR PERFORMANCE AS RATED 


Manufacturers of Metallic Rectifiers and Photoelectric Cells 





BRADLEY LABORATORIES, INC. * 168E Columbus Ave., New Haven 11, Connecticut 
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Outperforms any 
© ovtpe terminals 


» Costs less, install- 
ed, than solder 
seal. terminals. ¥ 











Yeu can show marked 
cost reductions and im- 
ah the permenennce 
of your components by 

these new HEL- 
DOR rivet type, lock-in 
terminals in place of 
those you now use. They 
will not crack or leak. 
They meet the MIL-T-27 
Twist Tests. When you 
let HELDOR stake in 
these terminals in can 
covers you'll effect fur- 
ther economies. 


Cost-conscious, quali- 
ty-minded manufacturers 
now use HELDOR for 
terminals, drawn cans, 
sheet metal fabrication 
“2 cans and covers, cabi- 

and a com- 
plete assembly service. 
on can save you 
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in ALL applications! 


HELDOR LOCK-IN TERMINAL SPECIFICATIONS 


ees | BL al hel al aoe | Sele ilaeee 


321s? | ee) ee ne Ors | ee ia 
312 AT AT oe soy TA 
3312-CaC [For ST AT AT TT eT 020-052 | wo] eo tat 
ssircat [tor 3] AT al OD Li Re en El 
Li 
beret |_.025-.037 | Oo] o [41 ¥ | 
sore see eT A ib | 88.087 [00] 30 NG - — 

3 | 1 vy | 052.048 | 10000) 

















































3a75 Te ata | eo 
permeate 5 | es 
5-1125-3%4 SRT ror ra 51% [1s 
S175 re | ST ite lis] im] 297] 304] 037.002 | 19000] 151% | 18% 


@ Depending on style. v Must be staked securely. 
Insulation Resistance at 45% relative humidity at Sea Level over 500,000 Megohms 
* 1f other panel thickness required, please state thickness when ordering. 
















SS a 


srvis gt 


WRITE FOR NEW 
TERMINAL DATA 
BULLETIN! 








other Aeldat products 





# of equivalent 
rating 






sry a6 





many MANUFACTURING CORPORATION 
HELDOR HERMETIC SEAL COMPANY, INC. 
- 238 Lewis Street * 


Paterson, N. J. 


VISIT BOOTH #863 AUDIO AVENUE, I.R.E. SHOW, MARCH 21-24, 1955 
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OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 
company, as effective, readable, well designed and illustrated as they can 
be? ‘Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce. 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember . 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TeCHNICAL WRITING 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illustrating, and printing service for the custont 
production ol: INSTRUCTION MANI ALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GutbveEs and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to your own or government specifications. Save time, save money 
... and make your communications work! Let our staff be your staff for 


technical and business publications. 


MeGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc. 
330 West 42nd Street, New York 36, N. Y. e@ LOngacre 4-3000 


This service is available through ad agencies. 
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HIGH QUALITY, GENERAL-F 
RELAYS FEATURING COMPA 


hermetically 
sealed or 
dust-protective 
enclosures 


ata 


PEEL aL 


Nyt 


aie 


Current ratings up to 25 amp, AC or DC 


When you want the utmost in relay dependability, 
investigate the Amrecon line. Amrecon relays are 
designed, produced, and tested in the new, air- 
conditioned Ohmite plant. 

These ruggedly built relays have the ability to 
handle power loads usually requiring larger, heavier 
units. They are built to meet rigorous aircraft relay 
standarda, and are parts ularly adapted to mobile 
equipment where severe shock and vibration are 
encountered. 

Amrecon relays are available with serew, plug, 
or solder-wire terminals: in a variety of contact 


arrangements: with hermetically sealed or dust- 


protective enclosures, Order from the 30 stock 
types, or let Amrecon’s engineers help you work § 
out special relay applic ations. 


AMERICAN RELAY & CONTROLS, Inc. 
3610 Howard St., Skokie, Ilinois (Suburb of Chicago) 


a subsidiary of 


9D FRAT 


MANUFACTURING COMPANY 





@ 7 \ ineac 
a — 


RESISTORS have BALANCED 
es VND CIT 





High-quality resistors 


for your tough jobs! 


When you want a resistor that will stand 
‘up under high temperatures, specify 
Ohmite Brown Devils. They have been 
carefully designed to provide “balanced 
thermal expansion.” All parts—core, 
resistance wire, vitreous enamel coating, 
and terminal band have a thermal 
expansion that has been carefully matched 
As a consequence, “ Brown Devil” resist 
ors expand and contract as a unit. This 
eliminates cracking of the enamel, keeps 
terminals firmly anchored, and prevents 
the entrance of moisture. 

lor many years, these superior Ohmite 
resistors have proved their reliability 


under the toughest service. Specify them 





on your next job 


aii : ean 


over 100,000,000 sow! 


_ 1925-1955 


CeKibe wih OTAPAUT E ... ae 


TAP SWITCHES 


OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, Illinois (Suburb of Chicago) 


Cae ee Ont eee rae weer 


ELECTRONICS — March, 1955 
















One Of The Leesona No. 108 Hand-Feed Coil 
Winders installed by the Freed Transformer Company 
of Brooklyn, N. Y. Note the convenient location of 
controls for quick set-up change. Many other features 
make this the fastest, easiest to operate, most ad- 
vanced hand-feed coil winder ever designed. Inset 
shows a Hi-Fidelity Transformer, a typica! Freed com- 
ponent in which precision-wound coil structures are 
vital to high performance and reliability. 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 13 


Please send me 


coil winding machinery 


FOR WINDING COILS 


IN QUANTITY... NOM@cccccccceveccvecvcvcvsoss 
ACCURATELY...USE Company... .-- +--+ +e: 
LEESONA WINDING MACHINES CM vrvccccccccccccesoesesssocees 


Want more information? Use post card on last page. 


At FREED ...Leesona coil winders 
cut production time and costs 


Executive praises performance of No. 108 Machines 


At the Freed Transformer Company, 
well known manufacturers of elec- 
tronics components, Leesona No. 108 
Hand-Feed Coil Winders have replaced 
obsolete winding equipment. Here's 
what the president of Freed reports 
about the new installation: 


*'In our winding operations, accu- 
racy comes first, Our new Leesona 
No. 108 Winders, besides ‘being 
tops for accuracy, have brought us 
many other production advantages. 
Their quick set-up changes, simple 
operation, and easy insertion of 
paper sheets are saving us time and 
money. We’re more than pleased 
that we changed over to these 
speedy, versatile Leesona ‘Coil 
Winders.’” 

Many other plants, report similar 
benefits as a result of modernizing with 
Leesona No. 108 Hand-Feed Coil 
Winders. The most accurate, flexible 
and economical machines of theig_type 
108’s 
wind four to thirty paper-insulated 
coils in stick form simultaneously, re- 
duce set-up time considerably, and 
speed up production on long or short 
runs, 


ever developed, Leesona No. 


Use The Coupon 


to get complete facts on how Leesona 
No. 108 Coil Winders can bring new 
efficiency and economy to your own 
coil winding operations. And note the 
additional helpful coil winding infor- 
mation listed on the coupon. Why not 
send for all the facts today? 


| Bulletin on the Leesona No. 108 Hand-Feed Coil Winder. 
ot Condensed catalog of Leesona Winders. 


| Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
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PRI er Mi a 


In ny form 


yet Stock 


” 


Fabricated Assemblies 


General Plate 
TRUFLEX® Thermostat Metals 


Give Accurate 


Temperature Response...Cut Costs 


General Plate Truflex Thermostat Metals pro- 
vide a sure way to get reliable performance and 
at the same time cut costs of products requiring 
temperature control, indication or compensation. 


Advanced General Plate production methods 
coupled with the best equipment available insure 
close tolerances on all properties and dimen- 
sions. This maintains positive consistency ia 
thermal, mechanical, and electrical perform- 
ance. With no variation from lot to lot rejects 
are eliminated, costly adjustments are minimized. 


General Plate Truflex fabricated assemblies 
are engineered and manufactured to your 


Want more information? Use post card on last page 








specifications, ready for 
installation into your prod- 
ucts. They eliminate costly 
fabrication problems... 
needless special equipment 

-. experimental work and 


expensive calibration. 


However, if you prefer to make your own assem- 
blies, General Plate Truflex Thermostat Metals 
are available as strip in extra long coils or flat 
cut lengths manufactured to your material 
specifications. 


W rite for information and engineering assistance. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


33 FOREST STREET, ATTLEBORO, MASS. 
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vow..rrom Trangitron 


SILICON JUNCTION DIODES WITH 
SUPERIOR FORWARD CONDUCTANCE 


== Operation up to 150 C 
== Low Inverse Current 
=== Sharp Zener Break 

Nie = 


Hermetic Sealing 


Transitron silicon junction diodes are 
specifically designed to meet exacting 
high temperature requirements. Com- 
bining high forward conductance with 
very high inverse resistance, they pro- 
vide improved circuit performance in 
many applications. Reliability is as- 
sured through welded hermetic sealing. 


SPECIFICATIONS AND RATINGS 





| 
Forward Current Inverse Current Maximum Reverse 
at +1.0 Volt at Specified Voltage Working Voltage | 
TYPE ma) (ua) ( volts) 
at 25°C at 125°C ACTUAL 
1N137A 3 03 at 20V 36 | — 
1N138A 5 01 at 10V 18 
1N137B 20 03 at 20V 5 at 20V 36 
1N138B 40 01 at 10V 2 at 10V 18 
1N350 20 03 at 60V 5 at 60V 70 
1N351 4 03 at 100V 5 at 100V 120 
1N352 5 05 at 150V 10 at 150V 170 
1N353 3 10 at 200V 20 at 200V 225 
1N354 l 10 at 300V 20 at 300V 325 o 
iinaieasiaiiaianas . ea 
== . 
== 
Types 1N200 through 1N222 as well as special ; 
types, including Zener regulators, are also - 
available. Your inquiries are invite d, _—d 
SEND FOR 
BULLETIN 
VISIT BOOTH 580 AT THE I|.R.E. SHOW, MARCH 21-24 11322 





‘Trangitron -c=a- —» - -@ o> 


electronic FJeorporation 
melrose 76, massachusetts Glass Diodes Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers 
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Reliability at High Temperatures 
High Power Handling Ability 
Negligible Leakage Current 

No Forward Aging 

High Conductance 

Miniature Size 


Hermetic Sealing 


TYPICAL FORWARD CHARACTERISTICS 


TYPES 1332 & 1334 


TYPICAL INVERSE CHARACTERISTICS 


/ 


Transitron’s silicon rectifiers meet the 
long felt need for reliable and efficient 
power rectification at high temperatures. 


Overcoming the basic limitations of sele- 
nium, germanium, and the vacuum tube, 
they provide trouble-free operation over 
wide ambient temperature ranges. 


These rugged rectifiers offer major sav- 
ings in both size and weight in any high 
temperature application. 


VISIT BOOTH 580 AT THE SEND FOR 


¥ BULLETIN 
1.R.E. SHOW, MARCH 21-24 TE} 321 


TYPICAL POWER SUPPLY CHARACTERISTICS 


TYPES 332 & ODD 


RANGE OF VARIATION 
IWEN —55°C & +125'¢ 
TUAPERA TURE 


5 1 15 2 
FORWARD VOLTAGE (VOLTS 


POWER SUPPLY TYPES 


Peak Maximum Maximum * Maximum* 
Recurrent Average Average Average 
Inverse Forward Forward Inverse 
Voltage Current Voltage Current 
(volts) (ma) ( volts) (m a) 


Own & Uw uw 


Special silicon rectifiers, or combinations, are available to 
meet specific requirements. Your inquiries are invited. 


TRAMVORMER REWSTANCE - 16 
CHORE REMSTANCE « 


reeoatr at 
renee! aeCiwe 
Inn nnn ne. : 


actual Conve fon —/ 
wm 4) mcr v Os vamarion 


TWEEN 59 CAND +12) AMOENT 


4K 500 600 700 800 


T CURRENT (f MA 


MAGNETIC AMPLIFIER TYPES 


Peak Maximum Maximum* Maximum* 
Recurrent Average Average Average 
Inverse Forward Forward Inverse 
Voltage Current Voltage Current 
(volts) (ma) ( volts) (ma) 


“Averaged over one cycle for full wave choke input circuit 
with Rectifier operating at full rated forward current 





errs 
* 


: i 5 _- nen 
sae aa ‘1 
= 28 ") 5 
Se. A a ; ; 
. - ain. : oe 
ovees et it - 
Be 4 ie ve a 


~—L 
aa \ 


UL 
aan 
OPERATING CYCLES! 


That's why the SYSTEM ANALYZER CORP. 
Chose Tech Laboratories Tap Switches 
for $200,000 Electronic “Brain” 


With more than 2100 tap switches incorporated in the design 

for their huge analog computer, engineers at the System Analyzer 
Corp., Nokomis, lilinois, made exhaustive tests to check 

the efficiency and operating life of many types. Of all 

those tested, Tech Laboratories Type 2C and 2A Tap Switches 
were the only ones that met every requirement. After 

1,000,000 complete cycles of operation, they showed 
approximately the same contact resistance as hae . 
at the beginning. leaning, sho, +: j 


Designed primarily for analyzing electrical power 
networks — as large as the power system of an entire 
city — the electronic “brain” handles mathematical 
problems with as many at 220 unknowns, 400 times 
faster than the work can be done manually It rover a Per deck. 
is easy to understand why dependability is a major ments ecks: According 
factor in the selection of its components. 
See us at Booth +656, Circuits Ave. 


WRITE FOR FULL INFORMATION 


es — 
fe +. Manutacturers of 
Precision Electrical Resistance Instrument 


ihbdlelhdineene PALISADES PARK, NEW JERSEY 


equire 
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YOUR PROBLEM 
TO SAVE SPACE? 
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400-CPS AIRPAX CHOPPER PLUGS 
INTO 7-PIN MINIATURE SOCKET 
IN THIS COMPACT D-C AMPLIFIER 


This miniature 400-cps chopper stands about 1% inches above the 
chassis, is about %4 inch in diameter, and can be locked in place in a 


standard 7-pin tube socket with a tube shield. 


Coil excitation of 20 milliamperes is readily obtained from 6.3-volt 


heater transformer. 


Contacts of this single-pole double-throw continuously operating switch 
are rated for 1 milliampere at 100 volts maximum. On tests at no 
current—most severe operating condition for life test—units have 


operated within design limits for well over the rated 2,000-hours life. 


Contact noise across 1 megohm has a peak amplitude of about 1.5 


millivolts, an average value of 200 microvolts. 


Designated as Airpax Type 300, this chopper provides reliable opera- 
tion in unusually small space. Consider saving space by using this 


Airpax Type 300 chopper in your miniature equipment. 


For complete specifications write to 


SUS 


MIDDLE RIVER te eieiaale 20, MD. 
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What's inside this Aircraft Temperature Control ?... 


a 


: 
eT 


eek 
4 Te 


MCR RUCCRICTT shock, 


vibration, humidity with NOPCO LOCKFOAM 


Barber-Colman Company, Rockford, IIl., is well 
known for its varied line of aircraft temperature 
and positioning control systems, actuators, air 
valves, and other accessory equipment, In design- 
ing the electronic temperature control shown here, 
they required a potting material to protect the 
fragile components and the connecting wiring. It 
was necessary that the material be both light and 
strong, have good electrical insulation properties, 
and be impervious to salt spray and humidity. Cur- 
ing temperature was not to exceed 250° F., and 
after curing had to withstand ambient temperatures 
up to 220° F, 


Their search for the right material ended when 
they tried one of the 50 different formulations of 
Nopco Lockfoam. “By using Nopco Lockfoam as 
the potting material,” states Barber-Colman, “we 
were able to meet environmental operating require- 
ments with an economy in manufacturing and as- 
sembly time.” 


Want more information? Use post card on last page. 





These properties of Nopco Lockfoam are finding 
new applications almost daily —and they are by no 
means limited to electronics or aviation. Since 
Nopco Lockfoam is poured-in-place, it exactly fills 
the configurations you wish to fill, It is consistent 
and reproducible. 


One of the many formulations of 
Nopco Lockfoam may be the means 
of improving some product of yours, 
or even of bringing into being a prod- 
uct that so far exists only on your 
drafting board, Send for the free 
informative booklet today. 





Plastics Division 


NOPCO 


CHEMICAL COMPANY 


Harrison, New Jersey 
4858 Valley Bivd., Los Angeles 32, Calif. 
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SIMPLER 


MICROWAVE 


MEASUREMENTS 


TO SAVE 


ENGINEERING 


MANHOURS 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTEHANCE GERVICE AVAILAGLE 
THROUGHOUT THE COUNTRY 


POLARAD 


“*# 
aL Tee oe 


ELECTRONICS CORPORATION 


43-20 34th ST., LONG ISLAND CITY 1, N. ¥ 


eee dS 
MICROWAVE 
POWER 

WITH ONLY 

ONE PROBE 
..».NO BURNOUTS 


Over the entire frequency range DC to 11,000 MC, Polarad’s new Micro Power Meter 
utilizes only one power probe, supplied as an integral part of the instrument. This 
unique power probe will sustain severe overloads without burnout since it does not 
contain hot wire barreters or other delicate components. 


This new rugged and stable instrument reduces microwave power readings to the 
simplicity of everyday low frequency measurements. It is a true rms milliwatt indi- 
cating meter accurately measuring CW and pulse power, in milliwatts and dbm. 
Insensitive to line voltage changes. 


Because of its wide band coverage, the Polarad Model P-2 is outstanding as a general 
lab and field instrument, available for power measurements at all commonly used 
frequencies. P-2 can be completely calibrated from its own self-contained DC source. 


Features and Specifications: 


* Single power probe for all frequencies 
* 150% overload without burnout. 
¢ Direct reading 
© Broadband Coverage OC to 11,000 mé continuous in single mount. 
¢ Multi-Power Range 0-1 mw, 0-10 mw, 0-100 mw 
0 dbm, + 10 dbm, + 20 dbm 
¢ Impedance 50 ohms coaxial 
« VSWR : Less than 1.4:1 from 0 to 5000 mc 
Less than 2:1 from 5000 to 11,000 mc. 
Accuracy * 1.0 db 
Connector Type N plug 
Input Power Required 115v + 10%, 60 cps 
Dimensions . : 10” x 8” x 8” 
Weight 14 Ibs 


TESTS 

ALL 
KLYSTRON 
peel: i 3.) 


Now, for the first time, you can test all commercially available klystron tubes, built-in 
cavity types as well as those requiring external cavities, just as easily as you make 
tests on vacuum tubes. 


Polarad’s new Model K-100 Klystron Tube Tester provides complete metering facilities 
and control adjustments with a tube data chart to determine settings. Safety features 
protect personnel at all times when testing tubes requiring high voltages. 


Features: 
* Performs the following basic tests: 
a. Filament continuity 
b. Short circuit tests between all elements. 
c. Static d-c tests—measurement of rated d-c currents and voltages 
d. Life test—relation of cathode current versus reduced filament voltages 
@. Dynamic test—provision is made for external modulation so that klystrone tubes 
may be dynamically tested with external r-4 measuring equipment 
© Special adapter mount for all commercial types of kiystrons 
Safety features protect personnel during tests. 
Protective devices prevent misadjustment and save tubes from accidental burnout 
Built-in heavy duty blower provides forced air cooling of the klystron tubes 
Tester designed to be adapted for future tubes 
Built-in Universal Power Supply may be used for klystron testing purposes outside the 
instrument 


REPRESENTATIVES © Albuquerque « Atlanta « Baltimore « Boston « Chicago « Cleveland « Fort Worth « Kansas City « Los Angeles « New York 
Philadelphia « San Francisco « Seattle « St. Paul « Syracuse « Washington, D. C. « Canada, Arnprior Export: Rocke international Corporation 
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NEW SYMBOL FOR SEMICONDUCTOR LEADERSHIP 


re 7 
new designs 
now... from Pacific Lavaca 


Semiconductors new techniques 


new ance 


















Back of Pacific Semiconductors’ new diode design is a fresh 

approach based on experience ... over 145 man-years professional experience 
in the field of semiconductor electronics. Starting where others have left off, 
these pioneers in one of the decade’s most promising electronic fields 

have developed a series of truly new semiconductor devices uniquely suited 

to the demands of today’s airborne and computer circuitry. 

Experienced personnel and a thorough, continuing research and 

development program are your assurance of the most advanced design, 
combined with proven performance at levels heretofore unobtainable. Pioneering 
at PSI is not mere guesswork; it is based on thorough knowledge of 

each product and of the conditions under which that product is used. 

In the months and years to come, look to PSI . . . Pacific Semiconductors, Inc. 
... for your requirements of gold bonded germanium diodes, silicon 
junction diodes and other important semicanductor devices. Inquiries are 
invited for both standard units and for the special characteristics 

constantly called for by advances in electronic design. 


—— —— 


High- purity silicon crystals are drawn in 


PSI's high frequency induction furnaces 


X-ray diffraction orients crystals prior to 


slicing wafer for silicon junction diodes 
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NOW AVAILABLE bi 


e. GERMANIUM GOLD BONDED DIODES ~~ “N J cuiP.in unit 
e SILICON JUNCTION DIODES , NXQN, .020 LEADS ATTACHED CO-AXIALLY 


~ 


in the new PSI diode package... \2, SUBMINIATURE URPRWITH 020” COAXIAL LEADS 


designed around user requirements ~ i, 
~*~ 


& 


* 
SUBMINIATURE UNIT WITH 020” RADIAL LEADS 


, PSI’s revolutionary new package, with advantages 
not found iwany other gommercially available diodes, was designed only 


aftg?an exhaustive survey of user requirements. Space limitations, environmental 


Fs demands, evgn assembly procedures became factors in the final design. 
Ah 


e result: diodés with demonstrably superior performance, greater 
versatilitf, top all-around utility. 


/ 
/ 


Typical PS! Gold Bonded Diode Characteristics @ 25°C 


Forward Inverse Inverse 
Current Current Working 
@ly (pa) } Voltage 
(ma) | | (volts) 


100 (—20v) 35 
10 (—50v) | 80 


25 (--50v) 
200 (—200v 


Es/Et | Forward Back Current 
(volts) Current 


RUCTION . ... for mo) | S28") | at tsore 

and freedom from 30/29 | ~—«280 |.01pa(—15v) | Spa (-15y) 
55/53 | 40 [Olja ( 30v) 5a (—30v) 
150/145 | 15 |.O1pa (—75v) _| Spa (—75y) 
300/290 5 Olja (— 150v) 


a: The saturation voltage (Es) is measured at 500pua; the 
transition voltage (Et) is measured at 20a 


b: Recovery time: after switching from Sma forward current 


to - 40v for all these types, back resistance reaches or 
exceeds 50K in lysec. 


(Pat. Pending) For complete product specifications, address inquiries to 
Dept. S-1 


PACIFIC 7 SEMICONDUCTORS, INC. 


10451 WEST JEFFERSON BOULEVARD 
CULVER CITY, CALIFORNIA 
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From Original Engineering... 


From Original Engineering ...and from its half-century of 
specialized skills and experience, Machlett once again creates new 


criteria of electron tube performance for high power electronics. 


Machlett is first again to offer significant, original 
design for high power triodes, It was six years 
ago that Machlett perfected a heavy duty power 
tube series—the first from any manufacturer. 
Accepted at once by equipment manufacturers, 
now universally used, these tubes were also 


paid the compliment of imitation. 


With the New Machiett Triodes 
COSTS GO DOWN 


Because filament power is reduced— 


up to 60% (enough, in many cases, to pay for the tube). 


Because tube life is longer 


increases of over LOO%, compared to conventional Ly pes. 


Because maintenance is cut— 


replacement minimized; cleaning simplified. 


Because handling costs are low— 


weight down 60 to 70% for air cooled Ly pes. 


With the New Machlett Triodes 
PERFORMANCE GOES UP 
tube design. Left, Type 892, uses long, high inductance 


Because plate and grid ratings are higher- electrode leads and large glass envelope 


The above tubes portray progressive evolution in electron 


a design now 
broader range of operation is possible. over 35 years old. Center, Machle it developed, electrical 

equivalent, industrial ML-5668, has stronger, less induc 
Because safety margins are usefully increased— tive internal structures, short glass envelope and sturdier 
for thermal, mechanical and electrical ratings. seals, thicker anode with double heat dissipation capacity. 

Right, most modern tube, Machlett’s new ML-6422, uses 
Because lead inductances are very low— cylindrical electrode supports for lowest inductance, great 
circuit parasitics are reduced by as much as 10-to-1, stability; large contact area terminals for great seal 
strength; close-spaced, precisely-aligned electrodes for 


Because transconductance is high— low drive and high efficiency; thick-wall anode for cool 


. tube operation, high overload capacity; stress o 
plate ell lency is inn reased, grid drive reduc ed, I ’ - en apa 7" free thori 
ated-tungsten filament for high load current, low heating 


stable performance assured over broadest loading range. power, and longer life. 


And Your First Cost is Only One Posteard—that’s all it 
takes to write Machlett Laboratories for the full story of these 
premium design. rugged, coaxial triodes. Learn now what to 


expect of a modern power triode. 


MACHLETT LABORATORIES, INC. 
1063 Hope Street, Springdale, Connecticut 
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Available only from Machlett Laboratories: Eight new rugged coaxial terminal 
triodes, with thoriated-tungsten filaments, and incorporating every proven design and 
production advance made by Machlett in its heavy duty electron tube experience 
Power Output -1LOkKW 2 10-15kW 15-20kW 25-40kW 25-50kW 
Water Cooled ML-6420 ML-6422 ML-6424 VL-6426 
Forced-Air Cooled ML-6421 ML-6423 ML-6425 ML-6427 





CONTINUITY METER 


is guaranteed to save countless 
hours of production time. 


R 
Le ynit 


N 
p NE 
you NEE OTH 


9? 
No more smoke tests. 
No more scrapping of units. 
No more checking for hours. 


No more tearing up of circuits. 
WHY LOSE MONEY 


ON A JOB INSTEAD 
OF SHOWING A PROFIT 


> 
< 
-) 


" : : 
Y HOW WOULD YOU FIND THE SHORT? WHICH END IS SHORTED? 
March, 1955 — ELECTRONICS 
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HERE’S YOUR 
AUR LL 
NEW 
A 
SAFETY METER 


PATENT 
APPLIED 
FOR 


Amelco’s new Low Ohm Safety Meter 
checks the original wiring, including high 


current filament circuits, etc., which can- 
not be reliably checked with any other 
production instrument. More important 
the Low Ohm Safety Meter saves hours 
and hours of trouble shooting. 


Thousands of tests prove there is no 
damage to meters and delicate parts when 
a unit is being checked with this meter. 
Why ? Because of its low operating volt- 
age. Nothing else like it on the market! 


THE AMELCO “SAFETY METER” WILL PERFORM THE FOLLOWING PRODUCTION AND TEST 
REQUIREMENTS NOT POSSIBLE WITH ANY OTHER “PRODUCTION” TYPE OF INSTRUMENT 


1. Will not damage delicate components 
2. Will differentiate between legs of high current filament circuits 
3. Will indicate potential sources of trouble in switches, 
relay contacts and connectors 
. Locate incomplete electrical bonding 
. Save hours of time locating shorts in B+ lines, signal grounds, etc. 


. Detect unsoldered and “‘cold” soldered connections 
. Eliminate possibility of a good continuity indication through a mis-connected part 


ORDER NOW! | aC. 
Performance guaranteed. 
2040 Colorado Avenue 
Santa Monica, California 


Rush a UNIVERSAL CONTINUITY METER to us C.0.D 


Price Complete 


+7500 I 


NAME 


ADDRESS 
Amelco “Safety Meter’ 


justifies its initial cost every 
time it indicates trouble sources 


city ZONE STATE 
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FASTER, EASIER 
ASSEMBLY and 
INSPECTION 


Boost production...save on lifetime trouble-free 
use...with a Bausch & Lomb Stereomicroscope 


SHOCKPROOF ... for lifetime dependability 


Ready whenever you need it... in the lab, or mounted 
in machines or fixtures . . . because prisms can’t jar loose 
despite the punishment of year-after-year practical use. 
Double support locks them into lifelong alignment... 


clamps at the top, gibs at the bottom. 


DUSTPROOF ... for bright, detailed images 
Even on production lines, you get “laboratory clean” 
images. Patented Neoprene ring inside prism housing 
fits flush on prism surface, seals out contaminants . . . one 


of the reasons why B&L Stereomicroscopes are dustproof 


for life. 


BAU ) @ H er LOM B WRITE for Catalog D-15 and demon- 


stration. Bausch & Lomb Optical Co., 
Pe , 61439 St. Paul Street, Rochester 2, N. Y. 
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NEW G-E LIGHTHOUSE TRIODE 


OPERATES UP TO 4000 MC! 


For military and industrial CW and pulsed power applications ! 


1 


Shown actual size. Height (max) 
only 2 39/64". Diameter (max) only 
39/64" exclusive of grid flange. 


Operates safely CCS up to 
175 C seal temperature. 
Shock-tested to 400 G. 


Sturdy grid flange permits 
rigid mounting. 


Ceramic construction resists 
heat, adds strength. 


Co-planar design gives high 
electrical efficiency. 


Silver-plated terminals with 
large areas assure low-loss 


circuit contacts. 


On display, General Electric exhibit 
at I. R.E. Show, March 21st to 24th! 


GENERAL @@ ELECTRIC 


APPLICATIONS AND RATINGS.... 


1. PLATE TERMINAL has exception- 
ally large area, for good electrical 
conduction and proper cooling. 
Extra length is a plus in the case 
of many tuning mechanisms. Sur- 
face is silver-plated—as are all 
GL-6442 terminals—for high con- 
ductivity. 


2. CERAMIC INSULATORS at all 
points are high-strength with low 
dielectric loss. They withstand 
higher temperatures than glass. All 
vacuum seals are brazed metal- 
and-ceramic, to resist vibration 
and shocks. 


3. GRID TERMINAL is designed with 
maximum rigidity, so that it may 
seat positively and clamp firmly 
to the external circuit. 


4, CATHODE TERMINAL is electri- 
cally insulated from the heater 
terminals. This permits use of a 
simpler circuit. 


5. HEATER TERMINALS are sturdy 
cylindrical shells, permitting use 
of simple and substantial cavity- 
type contacts. No polarized socket 
is required! 


6. PARALLEL-PLANE PLATE, GRID, 
AND CATHODE give (a) higher-fre- 
quency operation, (b) greater effi- 
ciency in respect to transit time 
and inductance losses, (c) better 
resistance to shocks and vibration. 








RECOMMENDED APPLICATIONS, NEW GL-6442 TRIODE 


R-f power amplifier Plate-modulated r-f Plate-puised r-f Frequency multiplier, 
and oscillator, power amplifier and power amplifier Class C (inquire 
Class C telegraphy: oscillator, Class C and oscillator, about ratings for 
Se telephony: Class C telegraphy: this service): 


BEACONS Yes Yes 
COMMUNICATIONS Yes Yes 
LOW-POWER RADAR Yes Yes 
MICROWAVE RELAYS Yes Yes 
NAVIGATION Yes Yes 
SPECIAL TEST EQUIPMENT Yes Yes 
TELEMETERING Yes 


MAX RATINGS, ABSOLUTE VALUES TYPICAL OPERATION 


As rf power amplifier and oscillator, Peak heater-cathode voltage: As plate-pulsed oscillator 
Class C telegraphy, to approx 2500 mc: heater negative to cathode 90¥ at 3500 mc 
ccs heater positive to cathode 90 Vv 
D-c plate voltage 350 v Duty factor 0.001 
D-c plate current 35 ma As plate-pulsed r-f power amplifier and 
D-c grid current 15 ma oscillator, Class C telegraphy, 
to approx 4000 mc: voltage 3,000 v 


Peak positive-pulse plate-supply 


Plate power input 12 w 
Plate dissipation Bw Peak positive-pulse plate-supply 


Peak t 
Peak heater-cathode voltage voltage 3,000 v Ook Ragelve-pulse grie-Dius 


heater negative to cathode 90 ¥ Peak negative-pulse grid-bias voltage 75 


heater positive to cathode 90¥ voltage 100 v a 
Peak current from pulse supply 2.5 amp 
Peak plate current from pulse 

supply 2.5 amp 

As plate-modulated r-f power amplifier Peak rectified grid current 1.25 amp 

and oscillator, Class C telephony, D-c plate current 0.0025 amp Useful power output at peak of 

to approx 2500 me: D-c grid current 0.00125 amp 

ccs Plate dissipation 7.50 

D-c plate voltage 275 Pulse duration 2 microseconds Pulse duration 1 microsecond 
D-c plate current 35 ma Cathode heating time 60 seconds (min) 


D-c plate current 


pulse, approx 2 kw 


D-c grid current 15 ma Peak heater-cathode voltage Pulse repetition rate 1,000 pulse per second 
Plate power input heater negative to cathode 90 ¥ 


Plate dissipation heater positive to cathode 90 v Heater voltage 














For further information, phone or write the G-E tube regional office nearest you, listed below. 
Tube Department, General Electric Company, Schenectady 5, New York. 


General Electric Company General Electric Company General Electric Company 
Tube Department Tube Department Tube Department 
200 Main Avenue, Clifton, N. J 3800 North Milwaukee Avenue 11840 West Olympic Boulevard 
Telephone: GRegory 3-6387 Chicago 41, Illinois Los Angeles 64, California 
(For direct connection in N.Y. C Telephone: SPring 7-1600 Telephones: BRadshaw 2-8566 
dial Wisconsin 7-4065, 6, 7, 8) ARizona 9-7765 


Progress /s Our Most /mportant Product 
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‘One Waldes Truare Ring Saves a Pound in Weight 
_ Replaces Cast Retainer Plate and Four Screws | 


The Denison Engineering Company of Colum- 
bus, Ohio uses a Waldes Truarc Beveled Retain- 
ing Ring (Series 5002) in their pump/motor to 
achieve a simpler, lighter, more easily assem- 
bled unit and to ‘cut both material costs and 
production time. 

This vane-type power package operates as 
either a fluid pump or motor without alterations 
of any kind. Built for 2000 psi continuous duty, 
rugged construction was essential. 


Truare Way: Waldes Truarc beveled retaining ring (internal 
5002) retains shaft and bearings, takes up accumulated tol- 
erances rigidly, prevents leakage around shaft. Unit is one 
pound lighter. Assembly is quick and easy, more economical. 


Experimental Way: One cast retainer plate plus four socket 
head cap screws hold unit together. Assembly requires skilled 
labor, machinery, time-consuming careful adjustment. 


Wherever you now use machined shoulders, bolts, ring types available. Ninety stocking points through- 


snap rings, or cotter pins, there’s a Waldes Truarc 
Retaining Ring designed to do a better, more eco- 
nomical job. Truarc Rings are precision engineered, 
quick and easy to assemble and disassemble. 
More than 5,000 stock-sizes of the different Truarc 


out U. S. A. and Canada. 

Find out what Waldes Truarc Retaining Rings can 
do for you toward reducing costs and improving 
your product. Send your blueprints to Waldes Truarc 
Engineers for individual attention without obligation. 


For precision internal grooving and undercutting ...Walides Truarc Grooving Tool! 


Waldes Kohinoor, inc., 47-16 Austel Place, L. 1. ¢.1,4.¥. 
Please send the hew No. 1 which 
brings Trvarc Catalog RR 9-52 up to date. 


Send for new catalog supplement 


WALDES 


‘ . TRUARC 


| RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK ee eee aves aves as aes ae aawen 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426, 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 


tos7 | 


lila 
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. . - dependable BUSS FUSES help 


protect the Product 


and your Reputation 


BUSS fuses are made to protect — not to blow 
needlessly. A sensitive electronic device tests every 
BUSS fuse normally used by the Electronic Industries. 
Any fuse not correctly calibrated, properly constructed 
oad right in all physical dimensions is automatically 
rejected. 


This careful testing is your assurance that BUSS fuses 
will open and protect equipment against damage when 
there is trouble on the circuit. If a poorly made fuse 
doesn’t open when it should on an electrical fault, 
something else will burn out. 


BUSS fuses also safeguard your good-will by elim- 
inating needless blows. A useless shutdown caused by 
a faulty fuse blowing when trouble doesn’t exist can 
be most irritating to your customer. It could jolt his 
confidence in you. 


Surely it is wise to rely on fuses that help you avoid 
troubles by offering dependable protection under all 
service conditions, 

Then, why not be sure your buying and stock records 
specify BUSS and FUSETRON fuses .. . you'll find it 
convenient to use BUSS as the one source for all your 
fuse needs. 


Makers of a complete line of fuses for home, 
farm, commercial, electronic and industrial use. 


BUSSMANN MFG. CO. Frusern ow’ (Division of McGraw Electric Co.) 


TRUSTWORTHY NAMES IN 
CLeCTMICAL PROTECTION 


University at Jefferson, Cy St. Louis 7, Mo. 


Want more information? Use post card on last page 
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This Landis 10” x 48” 7 
hydraulic grinding mac 
on Rome Synthinol Machine 
Wire for dependabl cry 
out the electrical system 


ype ( H plain 
hine depends 
lool 
ice through 


How Landis Tool builds tong life into the 


electrical circuits of these large precision grinders 


Oils and coolants—two liquids 
necessary in the 
these large L 


can be pretty rough on ordinary 


operation of 
indis grinders 
insulated wires 

That's one of the reasons why 
the Landis 
W aynesboro 
specifies Rome Synthinol® Ma 
Tool Wire for their line of 
ceylindris il 
Rome s fast serv 


Tool Company inh 


Pennsylvania 


chine 
precision grinders 
Other reasons 
assistance to 


ice and expert 


help solve wiring problems 
ELECTRONICS 


March, 1955 


Sy nthinol, the 


insulation used in these 


thermoplastic 
Rome 
Machine Tool Wires, is specially 
compounded to resist moisture 
heat, flame 


ting solutions 


acids, oils, and cut 


Uniformly small diameters 
and bright colors for easy iden 
tification make Rome Synthinol 
Machine Tool Wire ag 


choice for multiple circuit wir 


ood 


ing like that on the Landis 7 ype 
CH 


machine 


jain hydraulic grinding 
l s 


show n above 


Want more information? Use 


Next 


machine tool wire, specify Rome 


time youre ordering 


for long life and trouble-free 
service in your product. Fur 
ther information will be given 


promptly on request. 


It Costs Less to Buy the Best 


ROME yr Pe 


post card on last page 





SERVES INDUSTRY 


y) THROUGH coordinated 


$s 


L 
SSIONAL and INDUSTRIA 
PROVISION EQUIPMENT 


OMATIC COMPUTERS 
COMPONENTS 


CC ©) Manutacturing, product development and research 
00 CC Pitot manutacturing, product development and research 


» PRODUCING COMPANIES 





One of @ series telling 
how the producing companies of 


General Precision Equipment Corporation 
are contributing to America’s progress. 


precision technology 


GPE Coordinated Precision Technology is the basic GPE operating policy which 


inter-relates the research, development and manufacturing facilities, techniques 


and capabilities of the producing companies of General Precision Equipment 


Corporation. Thus each company’s specialization in its particular areas of compe- 


tence is supplemented by the application of the resources of the other companies, 


wherever relevant. A diversified line of advanced precision equipment of superior 


design and performance has resulted from this application of the newest and most 


advanced techniques possessed among the companies in every technical capacity. 
e 
Cg. in 


ELECTR 


Address inquiries to: 


7 


CLNGHAMION, 


OoNICS 


Ten of the 
GPE Producing 
Companies work in this important field. 
These companies were “born in electronics” 
and pioneered in its development before the 
word was coined, Their work covers every 
phase of electronics and GPE coordination re- 
lates each new electronic problem to the spe- 
cialized knowledge and experience which is 
most valuable. This secures the optimum solu- 
tion for the customer with minimum expendi- 
ture of time and money. 
GPE Producing Companies have been re- 


set, 
aewer monitor, spec- 
meter and tenet gen- 
erator which 


an 
accurately calibrated 
of k level 


s. Also provides 
M, square and 
CW ovtpu?. 


vegeane muptoece 
nd pulse-width com- 
binetlon 


Most advanced technological products 
which utilize electronics also call for other 
advanced technological skills. Though space 
allows only for an outline of GPE’s work in 
electronics, both the capacities chart on the 


sponsible for the research, development and 
manufacture of a wide range of electronic 
precision components, equipment and systems, 
including Theatre Sound Systems, Sonar 
Equipments, Flight Simulators, Industrial 
Control Systems, Analogue Computers, Dig- 
ital Computers and Components, Industrial 
and Studio Television, Navigation Systems— 
both airborne and marine. GPE systems, in 
most instances, are advanced concepts, often 
employing components specifically developed 
for the purpose by one of the GPE companies, 
Of the great number, two are shown. 


aut 
from pune y& 

- » me 
puters or sensing ele- 
mowers features rapid 
scape ¢ 2-axis step te 
] provision 
fold scale expansion and 


sero) «suppression. Used 
in aere-dynamic and 
electronic research, as 


facing page and most of the products men- 
tioned above serve to suggest the broad coor- 
dination of technical capacities in all fields 
which exists as a result of GPE Coordinated 
Precision Technology. 


GENERAL PRECISION EQUIPMENT CORPORATION 


92 GOLD STREET, NEW YORK 38, NEW YORK 


. THE STRONG ELECTRIC 
t CORP ORATION-TOLEDO 


S | 


“iw YORK 


fa 
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v STANDARD TEST JACKS 


metal shell insures firm, 
dependable mounting. 


iP 

f 
a 

Bary ~NVte a 


( aim Me ihe. Hh 
ati Jit ab heart 
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ALL-NYLON THREADED 
INSULATOR 

low capacity to panel and 

high voltage breakdown. 


Test Jacks by Ucinite 


The introduction of Ucinite’s back-mounting 
jacks makes available for the first time a complete 
line of Aigh quality test jacks suitable for use in 


equipment where long life and dependability are 
essential. 

Ucinite Test Jacks, designed for standard .o80 
phone tips, are available in a variety of colors 
ideally suited to coded application. Silver-plated, 
heat treated beryllium copper contact is made in 
one piece with large terminal ends for easy solder- 


The 


ing. The feed through type is provided with a 
one-piece brass terminal stud, tin-plated. 

The specialized abilities and experience of 
Ucinite’s own staff of design engineers are avail- 
able for work on new and unusual problems. 
Volume production facilities ensure fulfillment of 
the largest requirements. 

For full information, call your nearest Ucinite 
or United-Carr representative or write directly 


to us, 


Specialists in 


UCINITE CO. 


Newtonville 60, Mass. 


Ucinite 


ELECTRICAL ASSEMBLIES, 


RADIO AND AUTOMOTIVE 


Division of United-Carr Fastener Corp. 


Want more information? Use post card on last page 


March, 1955 — ELECTRONICS 





ELECTRONICS — March, 1955 


ae 


United-Carr’s new self-locking, plastic nut 
is designed for blind application and can be 
used with all types of metal finishes without 
scratching or chipping the surface. Its plastic 
fingers provide rigid anchorage yet will not mar 
paint, polished metals or even porcelain 

Inexpensive sheet metal screws cut their own 
threads and expand the nut’s fingers as they are 


driven, locking both nut and screw ughely in 


How many ways can yow use 


place. Screws can be removed and replaced 
several times without damage to the nut 

DOT plastic snap-in nuts are electrically non- 
conductive and provide a high degree of insula- 
tion against heat transfer. For all practical pur- 
poses, they also provide an effective vapor seal 

Available in several styles and sizes. Write for 
full information and samples or contact your 


nearest United-Carr representative, 


UNITED-CARR FASTENER CORP. 


CAMBRIDGE 42, MASSACHUSETTS 


MAKERS OF 


FASTENERS 
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Which Aluminized Picture Tube is Best? 


COMPETITIVE TUBE — This photomicrograph magnifies 
the inside reflective surface of an aluminized picture tube 
200 times. You can see clearly its uneven “hill-and-valley” 
coating which causes some light to be lost within the tube, 
cuts down on brightness. 





WESTINGHOUSE TUBE — Here’s a photomicrograph of 
the Westinghouse aluminized tube manufactured with 
the exclusive Westinghouse “Flow-Filming” process, taken 
under the same conditions. Note the smoother, more even 


aluminum coating. It means you get maximum reflection, 
sharper, more detailed images. 


Here’s New Proof of Westinghouse Superiority! 


For the first time, here’s actual proof 
of the superiority of Westinghouse 
“Flow-Filmed” aluminized picture 
tubes. 

In a dramatic comparison test of a 
Westinghouse aluminized picture 
tube against the tube of another well- 
known manufacturer, it was proved, 
beyond any doubt, by photomicro- 
graphy — not guess work — that the 
Westinghouse aluminized picture 
tube was superior. Here’s what the 
comparison shows: 


WESTINGHOUSE ALUMINIZED TUBE — 
Look at the photomicrographs. The 
one on the right is smoother, more 
even. The aluminum layer has been 
applied to produce maximum reflec- 
tion; it provides the viewer more light 
— usable light — that gives an image 
more brilliance, more clarity. This 
superior aluminized screen is a result 
of the exclusive Westinghouse “Flow- 
Filming” process of manufacturing. 


56 


COMPETITIVE TUBE — Notice the high 
peaks and crevices on the competitive 
tube (left). Light gets lost among 
them, is reflected backward and to- 
ward the sides, not toward the face 
of the tube. The Westinghouse alu- 
minized tube’s coating “caps” every 
exposed phosphor crystal, makes it 
an almost perfect reflector and directs 
the light onto the viewing area. This 
produces more detailed images, better 
contrast. 


“Flow-Filming” is simply a better 
way of making aluminized picture 
tubes. It drastically reduces emission 
failures, caused by chemical residues, 
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which occur under other manufactur- 
ing methods. “Flow-Filming” also 
virtually eliminates the “mottled” or 
“spotted” effect common to other 
brands of aluminized picture tubes. 


WHAT CAN “FLOW-FILMED” WESTING- 
HOUSE ALUMINIZED PICTURE TUBES 
MEAN TO YOU? Just this: Fewer line 
rejects in your plants. Fewer field re- 
jects. And — in the final analysis — a 
better, lower cost, easier-to-sell tele- 
vision set. You'll want to know more 
about Westinghouse aluminized pic- 
ture tubes. So see your Westinghouse 
representative or drop a note today 
to the address below. 






March, 1955 — ELECTRONICS 





<e8 new might for miniatvte* 


Dur-Mica DM15 World's Smallest Mica Capacitor 


The First Miniature Dipped Mica Capacitors with Parallel Leads. 


(Shown Actual Size) 


ONG 
ENF 


NOW! Also available... 


El Menco Dur-Mica DM20 e/ 
1 to 3900 mmf. at 500vDCw 
1 to 5100 mmf. at 300vDCw 


EL Mlenco 


4 


IDEAL FOR PRINTED CIRCUITS. Meets all Humidity, Temperature and 
Electrical Requirements of MIL-C-5 Specifications. El Menco’s Dur-Mica DM15 estab- 
lishes a “new dimension” in capacitor performance with ranges from 1 to 390 mmf. at 
500vDCw and 1 to 510 mmf. at 300vDCw. A new, tougher phenolic casing provides 
temperature co-efficient and stability equal to or better than characteristic F in all but the 
lowest capacity values . .. efficient operation at temperatures as high as 125°C. El Menco’s 
Dur-Mica DM15 can be used in a variety of transistor circuits and other miniature 
electronic equipment in military and civilian applications. 
Sells for Less than the famous El Menco CM-15 — Provides Economy of Size with 
Maximum Performance and Widest Application. 

test El Menco “Dur-Micas” for yourself! 


Write for free samples and catalog on your firm’s letterhead. 


THE ELECTRO MOTIVE MFG. CO., INC. 


WILLIMANTIC CONNECTICUT 
molded mica: mica trimmer 


tubular paper - ceramic 


Jobbers and distributors write to Arco Electronics, Inc., 103 Lafayette St., New York, N. Y. 
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These instruments, together with other new 
designs, may be inspected at 


BOOTHS 260-262 1.R.E. SHOW. 


MARCONI INSTRUMENTS 


ACUU VOLTMETERS REC NCY STANDARLI OUTPUT METERS SIGNAL ¢ NERATOFP 


WAVE ANALYSERS Q METERS BEAT FREQUENCY O 


23-25 BEAVER STREET NEW YORK 4 HANOVER 2-0198 


ENGLAND: HEAD OFFICE MARCONI INSTRUMENTS LIMITED, S17 ALBANS. HERTFORDSHIRE 
CANADA: CANADIAN MARCONI COMPANY MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL 


Managing Agents in Export MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSI STRAND, LONDON, W.C.2 
Tcél 
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ARP enclosuzes 


zeflect your electzonic skills within 


Ask the Karp Man 


how you can bene- you top-quality enclosures, housings and chassis at economies that give 
at from Karp’s 30 your product a real competitive advantage without increasing the selling 
years of experience. s ; : 3 

See him at 349 price. Our large collection of tools, dies and jigs keeps your tooling costs 
ones Ave., at rock-bottom. Karp “know-how” means that production techniques are 

adio Engineering Shee i E : oe aes . 

Show, Kingsbridge individualized to each job, eliminating high costs, bottlenecks and delays 
= eae to save you money. Yet each Karp fabrication is custom-built to highest 
thru 24...0r, phone quality, with assembly, fitting and bench work performed by skilled crafts- 
or write for descrip- men proud of their work. And remember — At Karp, your job is never too 


tive literature. 


large — or too smail. 






Division of H & B American Machine Company, Inc, 


FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: in aluminum 


o7 steel * long run or short + spot, arc, gas or heliarc welding * any type finish 





@ Modern piant—3 city blocks long @ U.S. Air Force Certified Weiding Facilities 





@ Thousands of dies available @ Air-conditioned spray room... complete 


© Most modern of sheet metal baking facilities 
fabricating equipment @ Complete sub-assembly facilities 









ENGINEERED SHEFT Maen 
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When it comes to engineered sheet metal fabrications, Karp offers 


METAL PRODUCTS CO. « 215 63rd STREET, BROOKLYN 20, N. Y. 
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The Pocket-Size Oscilloscope 





Featuring small size, light weight and outstanding performance the HIGH, WIDE and TWIN 
POCKETSCOPES have become the "triple threat" of the oscilloscope field. Their incomparable versatility, 
reliability and accuracy have skyrocketed this team of truly portable instruments into unparalleled 
demand, Each oscilloscope features DC coupled amplifiers in both vertical and horizontal channels. 


The S-14-B WIDE BAND POCKETSCOPE is ideal for 


HIGH The S-14-A WIDE investigations of transient signals, DC signals, aperiodic 
HI-GAIN pulses or recurrent waveforms. Vertical channel: 50 mv 


POCKET rms/in. within —2DB from DC to 700 KC... pulse rise 
SCOPE provides the optimum in | time of 0.35 us. Horizontal channel: 0.15v rms/in. within —2DB from DC to 200 
oscilloscope flexibility for analysis | KC... pulse rise of 1.8 ys. Attenuators and gain controls are non-frequency 
of low-level electrical impulses. | discriminating... trace amplitude calibration... repetitive or triggered time base 
Extremely light weight (12% lbs.), | from % cycle to 50 KC ... + syne or trigger . . . trace expansion, filter graph 
compact in size (12x 5%4 x7 in.), | screen and many other features... 14 lbs... . 12 x 6 x 7 inches. 

ypendable and accurate in oe mn . ; : ng 

cop ee a ed om The S-15-A | mvrms/in. with response within—2DB 
formance. Vertical and horizontal OL ETSCADE ; ced : : . 
he ; . ‘ POCKETSCOPE | from DC to 200 KC and pulse rise time 
channels: 10mv rms/inch with re- : : ; 

: it} 2DB f DC t is a portable, twin | of 1.8 ys .. . horizontal channels lv 
sponse within 2 rom , oO : : . nas ‘ > ’ - 
5 _. : : , tube, high sensi- | rms/in. within —2DB from DC to 150 
200 KC and pulse rise of 1.8 us ‘ch . : 7 ; a : 

non-frequency discriminating tivity oscilloscope with two independ- | KC . . . non-frequency discriminating 

coos : : . : ent vertical as well as horizontal chan- | controls . . . internal signal amplitude 
attenuators and gain controls with Bring net atthe «shy ssi rentontears Beer ‘alibrati ache Eieem tame @ 
internal calibration of trace ampli- neis. is inc 18 pe nsabdie tor investigation calibration... iinear ime ABE rom 


tude repetitive or trigger time of electronic circuits in industry, school | 4% cycle to 50 KC, triggered or repeti- 
base with linearization from % cycle and laboratory. Vertical channels 10 | tive, for both horizontal channels. 


to 50 KC with + syne or trigger. The S-11-A INDUSTRIAL POCKETSCOPE is a small, 7 

S 1 ] A compact (5x7x11 inches), and lightweight (8%4 lbs.) instru- 

r4 - ment for observing electrical circuit phenomena. The flexi- 

bility of the POCKETSCOPE permits its use for AC 

measurements as well as for DC. The vertical and horizontal amplifiers are b 
capable of reproducing within —2DB from DC to 200 KC with a sensitivity of 
0.1v rms/in.... repetitive time base from 3 cycles to 50 KC continuously variable 


throughout its range .. . variations of input impedance, line voltage or controls 
do not “‘bounce”’ the signal—the scope stabilizes immediately. 


CATHODE RAY TUBES BY WATERMAN 


The basic properties of the cathode ray tube that 




















PHYSICAL DATA STATIC VOLTAGE 







LIGHT 


FACE | LENGTH | AS a2 | output’?! concern the designer or the user are: deflection sensi- 


3” 10" 3000 1500 

3” = 750 
a 10.02" 1000 
1.5x3"' 19.12" 1000 


1.5%3"' | 6.675" 2000 


tivity, unit line brightness, line width, static voltage 


requirements and physical size. A comparison between 










cathode ray tubes manufactured by Waterman Prod- 





ucts Company is shown in the table adjoining. These 














“ tubes are available in P1, P2, P7 and P11 phosphors. 
3JP1,3JP7, 3SP1 and 3XP1 are available as JAN tubes. 






*Detiection in volts per inch 
**Light output of an element of a raster line (one mm long and not exceeding 
65 mm in width) in microlumens 


PLAN TO SEE OUR EXHIBIT AT THEI RE SHOW © BOOTHS 158 & 160 
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 PULSESCORE ,, 


The Oscilloscope that Portrays the Pulse 











eee 


Vassic, Examplon of, Preciaion Engineaniny.. 





The PULSESCOPES are cathode ray tube oscilloscopes that portray the attributes of 
the pulse: shape, amplitude, duration and time displacement. All PULSESCOPES have 
internally generated markers with the basic difference that in the SAR PULSESCOPE 
the markers initiate the sweep while in the others the sweep starts the markers. 


BROAD 2040 HAN 
Scope is a 

PUL gesCcOPE 
in performance, POCKETSCOPE 
in size. The instrument measures 
DC as well as AC signals. Unique 
DC calibration methods permit 
rapid measurements of either posi- 
tive or negative, AC or DC signals. 
Vertical amplifier sensitivity of 


0.2v rms/inch, and response to 5 
mc within 3DB... pulse rise time 


of 0.1 us... inte rnal markers from 
1 to 1000 us... . repetitive or trigger 
sweep from 5 cycles to 500 KC with 
5X sweep expansion. . . sweep, 
marker and DC calibrating voltage 
available externally. Size 8% x 6%4 
x 13% in. Weight 22 lbs. Operates 
from 50 to 400 cycles at 115 volts AC. 











S-12-B 


The S-5-A LAB 
[ PULSESCOPE is 

a JANized (Gov't 

Model No. OS-26) 
portable, AC, wide band-pass, labo 
ratory oscilloscope ideal for pulse 
as well as general purpose measure- 
ments. Internal delay of 0.55 us 
permits observation of pulse leading 
edge. Includes precision amplitude 
calibration, 1OX sweep expansion, 
internal trace intensity time mark- 
ers, internal trigger generators and 
many other features. Video ampli 
fier 0.lv p to p/inch... pulse rise 
time of .035 us or response to 11 me. 
1.25 to 125,000 ys triggered or 
repetitive sweep ... internally gene- 
rated markers from 0.2 to 500 us... 
trigger generator from 50 to 5000 
pps. for internal and external trig- 
gering. Operates from 50 to 400 
cycles at 115 volts AC. 


RAKSCOPE 


The S-4-C SAR 
A PULSESCOPE is 
a JANized (Gov't 
Model No. OS-4) 
portable instrument (31.5 lbs.) for 
precision pulse measurements for 
radar, TV and all electronic meas- 
urements. Portrays all attributes of 
the pulse ...internal crystal con- 
trolled markers of 10 and 50 ys 
available for self-calibration... in 
R operation a small segment of the 
A sweep is expandable for detailed 
observation with a direct-reading 
calibrated dial accurate to 0.1% 
Video amplifier band-pass up to 
ll me. optional video delay 0.55 
us... pulse rise and fall time better 
than 0.07 us... R pedestal (sweep) 
2.4 to 24 us... video sensitivity of 
0.5v. p to p/inch. Easily convertible 
from ys to yards. Operates from 50 
to 400 cycles at 115 volts AC. 


Because the panel is only 7”’ high and fits any 
standard rack, the S 
bly fills the need for a small oscilloscope of 


12-B RAKSCOPE admira- 


wide versatility. With all the features of the S-11-A POCKETSCOPE, the 


RAKSCOPE is JANized (€ 


sov't Model No, OS-11), and has many additional 


advantages; the sweep, from 5 cycles to 50 KC, is either repetitive or trig 
gered vertical and horizontal amplifiers are 50 mv rms/inch with band 


pass from 0 to 200 KC 





special phasing circ ultry for frequen¢ y comparison. 


WATERMAN PRODUCTS CO., INC. 






WATERMAN PRODUCTS 


ELECTRONICS — March, 1955 


PHILADELPHIA 25, 








PENNA., U.S.A. 


CABLE ADDRESS, POKETSCOPE, PHILA. 
Manufacturers of POCKETSCOPES® + RAKSCOPES® + PULSESCOPES® and RAYONIC@® TUBES 
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T'S HERE! 


A fast, accurate 


wide-range microwave 





New -hp- reflectometer system comprises Klystron Power Supply, Swept Frequency Oscillator and Ratio Meter (rear) plus Variable 
Attenuator, Directional Couplers, Waveguide Crystal Detectors and Load (simulated by Short). 





-hp- 416A RATIO METER 


METER PRESENTATION. (a) As a Reflectometer 
Percent reflection (magnitude of reflection co 
efficient). Four ranges, full scale valves of 
100%, 30%, 10%, 3% reflection. (1,00, 0.30, 
0.10, 0.03 reflection coefficient.) (b) As oa 
VSWR indicator Voltage Standing Wave Ro 
tie, Four ranges, | to 3, 3 to 10, 10 to 30, 
30 to 100 VSWR. (c) Decibel scale for either 
application: 0 to 10 db, 40 db total, ranges 
spaced exactly 10 db 

ACCURACY, +3% of full-scale value for 20 to | 
range of incident or reference 1-f power 

CALIBRATION. Saquare-iaw, for use with Crystal 
Detectors of barretters 

FREQUENCY, 1,000 cps. +40 cos 

INPUT VOLTAGE, Incident or Reference Channel: 
3 my to 100 my rms. Reflected or Probe Chon 
nel; 0.3 mv to 100 my rms. (Square-wave or 
sine-wave) 

INPUT IMPEDANCE. Approximately 75 K ohms 

EXCESS COUPLER LOSS, Provision made for in 
creasing sensitivity of the Incident Channel by 
10 db for reflectometer setups employing cou 
plers with diflerent coefficients. Under certain 
circumstances, accuracy con be improved by 
this procedure 

OUTPUT, Connectors for oscilloscope and recorder 

ADJUSTMENTS Set to Full Scale'’ contro! for 
initial calibration with 100% reflection, or 
at VSWR peak 

INTERNAL CHECK, ‘Eye’ tube continuously mon- 
itors input amplitude (and frequency indirectly) 
to assure proper operating range for instrument 
and for crystal detectors 

PRICE. $365.00 

-hp- 670HM shf OSCILLATOR 

FREQUENCY RANGE, 7.0 kmc to 10.0 kme. 

OUTPUT POWER, Approximately 10 mw entire 


frequency range 
ATTENUATOR RANGE, 100 db, 


See reflectometer 


SPECIFICATIONS 


MODULATION: (a) Grid Modulation for optimum 
swept-frequency performance, (b) Reflector 
Modulation for optimum single-frequency per 
formance. Modulating signals must be pro 
vided from external source (normally the -hp 
717A Power Supply). Pulses as short as 3 mi 
croseconds can be produced 

MECHANICAL SWEEP. Fully adjustable to cover 
any 10% or larger portion of the 7.0 kmc to 
10.0 kme spectrum. Sweep rate approximately 
12 to 60 complete cycles per minute depend 
ing on swept frequency range. (Special sweep 
rates available at additional charge.) 

SWEEP VOLTAGE PROVIDED. Linear voltage pro 
portional to mechanical sweep. (Approximately 
50 volts change provided for 7 to 10 kmc swept 
frequency range.) 

PRICE, $850.00 


-hp- 717A KLYSTRON POWER SUPPLY 


BEAM SUPPLY 
VOLTAGE RANGE, 800 to 1,000 volts. 
CURRENT. 25 ma, maximum 
REGULATION. (a) For constant load, less than 
+0.1% output voltage change for +10%, 
voriotions from 115-volt line. (b) Less than 
+1% ovtput voltage change for output 
currents from 0 to 25 ma. 
HUM, Less than 10 millivolts 
REFLECTOR SUPPLY 
VOLTAGE RANGE, 0 to 600 volts in 3 ranges. 
CURRENT: | ma maximum; source resistance 
approximately 300 K ohms 
REGULATION, For constant load, less than 
0.05% change for +10% variations from 
115-volt line 
HUM, Less than 10 millivolts 
SQUARE WAVE MODULATION, (a) Amplitude 
adjustable 0 to 60 volts peak-to-peak. (b) 
Rise and decay times less than 10 micro- 
seconds. (c) Frequency adjustable from 400 


to 1,000 cps. 








SINE WAVE MODULATION FOR FM’ing: (a) 
Amplitude adjustable from 0 to 300 volts 
peak-to-peak. (b) Frequency: line voltage 
frequency. (c) Oscilloscope horizontal sweep 
voltage: 15 volts peak-to-peak, phase ad 
justable +45° with respect to modulating 
voltage 

EXTERNAL: Terminals available for applying 
external modulating voltage. System will 
pass 3 microsecond pulses. 

GRID SUPPLY 

VOLTAGE RANGE: 0 to +30 volts, open cir- 
cuit, referred to cathode potential. 

SQUARE WAVE MODULATION. (a) Amplitude 
adjustable 0 to 60 volts peak-to-peak. (b) 
Rise and decay times less than 10 micro- 
seconds. (c) Frequency adjustable from 400 
to 1,000 cps 

EXTERNAL: Terminals available for applying 
external modulating voltage. System will 
poss 3 microsecond pulses 

FILAMENT SUPPLY; 6.3 volts ac., 2 amps. 

PRICE: $375.00 


-hp- X421A CRYSTAL DETECTOR 
FREQUENCY RANGE; 8.2 kmc to 12.4 kmc. 
SENSITIVITY: Approximately | myv/0.01 mw [(av- 

erage value) 

VSWR. Less than 1.5 entire frequency range. 

FREQUENCY RESPONSE, Fiat within +2 db entire 
frequency range. 

PRICE. $75.00. (includes 1N26 Silicon Diode and 
matched video-lood resistor.) 


-hp- 752 DIRECTIONAL COUPLERS 
COUPLING. X752C 
x752D 

WAVEGUIDE SIZE fin.) 

FREQUENCY RANGE (kme) 8.2 

DIRECTIVITY: Better than 40 db full range. 

PRICE $100.00 
All prices f.0.b., Palo Alto, California 


Data subject to change without notice 


10 db coupling 
20 db coupling 


1x, 
12.4 











and other new 


hp INSTRUMENTS 
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reflectometer system for 
impedance measurement 


Reflection coefficient or SWR measured 
instantly over wide frequency range 


Direct, continuous swept-frequency 
oscilloscope presentation 


Higher accuracy than slotted lines 
for single frequency measurement 


Now -hp- offers a fast, accurate and practical reflectometer 
system that eliminates long hours of engineering previously 
required for microwave impedance measurements. The sys- 
tem provides direct meter readings of reflection coefficient, 
and is so simple to operate it can be used by non-technical per- 
sonnel. An output is also available for osc illoscope or recorder 
presentation, The system eliminates the need for measuring 
forward and reverse power separately, and does away with 
tedious adjustments to correct for source amplitude varia- 
tions. At present the equipment is available for X band opera- 
tion only but components for other frequency ranges will be 
offered soon. The system includes several completely new 
-hp- instruments: 


-hp- 416A Ratio Meter automatically combines forward 
and reverse signals and displays their ratio directly, irrespec- 
tive of amplitude variations. Reflection coefhcient may be 
read directly on the front panel meter. A signal at a rear 
terminal is provided to operate an oscilloscope or recorder. 
Model 416A contains an rf power monitor indicating proper 
power level. Obtainable accuracy for single frequency meas- 
urement is 0.005 reflection coefficient; for swept fre- 
quency measurement, +0.015 re flection coefficient. 


Model 416A may also be used to measure SWR in connection 
with slotted lines. A reference voltage from the system power 
source applied to the ratio meter eliminates error due to 
amplitude variation, 








—— ———$ 





Figure 1. Reflectometer system. Swept rf power is provided by Oscillator. 
Directional Couplers sample forward and reverse power. Waveguide 
Detector Mounts terminating both Couplers demodulate power and pre- 
sent a 1,000 cps signal to Ratio Meter. Oscilloscope presents continuous 
visual study of reflection coefficient over the swept frequency range. 


at Booths 248-250 


(Radio Road at Instrument Ave.) 


Ends tedious point-by-point checking; 
system unaffected by amplitude variation 


ideal for fast production checks, 

system alignment, laboratory work 
checking waveguide components, antenna 
and rotary joint performance, etc. 


-hp- 670HM Swept Frequency Oscillator operates 
over a frequency range of 7 to 10 KMC. It may be manually 
tuned or motor driven to sweep any portion of this frequency 
band automatically. Sweep is at a velocity which is constant 
and sufficient to insure a clear trace on a long persistence 
cathode ray oscilloscope. -hp- 670HM has a direct-reading 
frequency dial, and a waveguide-beyond-cutoff attenuator. It 
is normally grid modulated for sweeping, but also has refle: 
tor modulation for both fm and pulsed output. The oscillator 
requires an external power supply. 


-hp- 717A Klystron Power Supply provides 800 to 
1,000 volts beam voltage with regulation better than 0,10, 
and 0 to 600 volts reflector voltage with regulation better 
than 0.05%, Model 717A also includes square wave modula 
tion for both grid and repellor, as well as sine wave modula 
tion for fm'ing. It is specifically designed as a companion 
instrument to -/p- 670HM. 


-hp- 752 Series Directional Couplers are high direc- 
tivity units consisting of two waveguides joined on their 
broad faces. Coupling is obtained through a series of precisely 
matched, graduated holes. In the system pictured, two cou 
plers (with 10 db and 20 db directivity respectively) are 
joined back to back. Power flow is then as indicated in Fig. | 


-hp- 421A Waveguide Detectors have square-law char 


acteristics and demodulate the rf signal for use by -hp- 416A 
Ratio Meter. 


Brief specifications of major instruments in the -/p- reflec 

tometer system are given here. Complete specifications on all 
instruments in the system will be sent on request. For a com 
prehensive discussion of reflectometer measurements with 
these instruments, see -hp- Journal, Volume 6, Number 1-2, 
or write direct. 


HEWLETT-PACKARD COMPANY 


3150A Page Mill Road «+ Palo Alto, California, U.S.A. 
Cable: “HEWPACK” 
Field Representatives in all principal areas 
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‘ 
BUDD ® STANLEY specialists in microwave transmission components 


onnounce 


A REVOLUTIONARY NEW METHOD 


WAVE-GUIDE ASSEMBLIES 


Exclusive UNITRONIC method developed and 
perfected by our research engineers 


Quality 
Economy 


Dependability 


SEE US AT BOOTH 681 


I.R.E. SHOW 


KINGSBRIDGE ARMORY . March 21st to 24th 
New York 


produces waveguide assemblies 
of a quality higher than your 


specifications at about half the cost. 


waveguides requiring complex 
bends and tolerances never before 
possible can now be produced 

by the newly-perfected unitronic 
method meeting your most 


exacting precision requirements. 


We shall be glad to send you complete details. 
Write, wire or phone 


BuDD« STANLEY Co. INC. 


43-01 22nd St., Long Island City 1, N. Y. 
Phone STillwell 6-1706 
Cable Address “BUDDSTAN” 
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Look to 


NORDEN-KETAY 


e Variety Of Sizes And Types 





vee 


4402390 
"402360 
#402300 
4402370 
K101600-4 
K101660 
1016505 
#40715 
K101720 
402470 
K 402380 
4407560. | 
K407550.! 
101780 
4027265 
K 402600 
1IJEIY 
ively 


ver 
KIOSK 
KX 101650 
1\O1B2A 
1O1\B2A 
10182) 
108B2A 
1OSHI2A 
105G2A 
«101480 
K 10142 
«101400 
K101350 
1}06M2A 
1086186 
108B2A 
1OBHIIA 
OBG2A 
1080428 
1O9M2A 
1I2A1B8 
113628 
113G2A 
113728 
1138286 
FIA 
1TOBIA 
113G18 
HISHIA 
IZIFIA 
I2IGIA 
121628 
121G28 
121F2¢ 


Typical characteristics 


400 and 60 cycle Servo Motors 
High torque to inertia servos 
are available as small as a 
penny and up to Size 23 
Torques of 0.1 in oz. to 7.5 


in OZ 





PHASE SERVO MOTORS 


wee 

raSE 
A 

vA 





(1) Also for 115 of 230 operation on control phase. 
*Denominator refers to control phase excitation. 


Synchro Transmitters for use in position indicating 
(torque) systems and data transmission (control) 
systems. 60 and 400 cycle models, and sizes from 
10 to 37 are available. Electrical accuracies of 7 


min. in standard units 





SYNCHRO TRANSMITTERS 


OC KB4A 

18CKOA 

1\8CK4A 

18CDX6 

81OX4e 

8COXK4ea 

9CKB4a 

1HG 

23CDX4a 

2310X4e0 

231kK4e 

230 X4a 

2731Xbe 

ICXba 

2310XKbe 

23CDXba 

tilke »( “ ns 
JITOX6 1 rque Different 
11TX4q ave Different 
s1TOX4 ) rave Different 


yi TxKac Torque Transm 





**Diameter same as size 23 units 


Frame size indicates approximate diameter in tenths of inches 


Write for additional copies of this bulletin No. 355 for your catalog files 














of some of the units i 


Synchro Receiver 
den-Ketay synchr 
in position indica 
cies of one degre 
able in 60 and 4( 


. sizes from 10 to 2 


SYNCHRO RECEIV 


Norden-Keta 
are available i 
frames. Thre 
phase, 4 pole; 
models for 60 
available. 





INDUCTION MOTC 


Norden Ketay offers precise ' 





cycle excitation. Units with li 
duction quantities. Zero spee 
phase, 5 millivolts quadrature 


Norden-Ketay also offers serv 
with or without integrally mou 
bient requirements, these uni 
Special requirements and adc 





MOTOR DRIVEN, TACHOMETE 


‘ these 


¢ applica 


Norden-Ketay pancake syn h 
0.5 in. or less, are available f« 
is essential, as in gyro picko 
formers, and resolver models 





PANCAKE SYNCH 


nits in mass production by Norden-Ketay 


Used with Norden-Ketay synchro control transmitters in closed 
hro Receivers are used with Nor cycle servo systems, Norden-Ketay synchro control transformers 
Cetay synchro torque transmitters develop a voltage gradient of one volt per degree of system error 
sition indicating systems. Accura They are available with null voltages as low as 60 millivolts total 
f one degree or better are avail and 30 millivolts fundamental and with accuracies as great as 6 min 
in 60 and 400 cycle units, and in 


from 10 to 37 


in standard models which match Norden-Ketay synchro control 


transmitters 





HRO RECEIVERS 


SYNCHRO CONTROL TRANSFORMERS 





aP-eeeeee he 





-Pigtail Unit, Sensitivity 10 
High Impedance unit 


(1) 
(2) Linear synchro 
(3) When used as control transmitter 2611.8 VAC 


orden-Ketay Induction Motors 


e available in sizes 18, 20, and 23 


ames. Three phase, 2 pole; 2 Norden-Ketay Resolvers from 
iase, 4 pole; and 3 phase, 2 pole Coarse ~ 0.2 to Precision 
odels for 60 cycle operations are + 0.05 for use in computers 
ailable. , radar sweep circuits, phase shift 


ers, and accurate data transmis 


sion systems 


STION MOTORS 


SYNCHRO RESOLVERS 





fers precise tachometer generators for 60 and 400 
Units with linecrity of 0.1 are available in pr 

»s. Zero speed voltages are held to 5 millivolts in 
ts quadrature, and 15 millivolts third harmonic 


so offers servo motor driven tachometer generators 


a>ahaeaeeeenebeedea 


ntegrally mounted gear trains. Built for extreme am 
\ 


its, these units assure dependability and long life 
ents and adaptations can generally be supplied 


T[ACHOMETER-GENERATORS 


4 


“ 





ancake syn hros, with maximum thickness as little as 
e availabie tor applications where minimum thickness 
n gyro pickoffs, Control transmitters, control trans 


olver models are available 





(1) High impedance unit (4) For these Sweep Resolvers input impedance is not considered 
AKE SYNCHRO (2) Feedback Resolver Instead, inductance at 1000 c.p.s. is important 
(3) Geared housing 





AMPLIFIERS AND GEAR TRAINS 


“a 
SF | 


Amplifiers can be made in open, dust-proof or hermetically sealed packages 
They can be individually designed and modified to meet customer’s electrical, mechanical and 
environmental specifications. Gears and gear trains of conventional and 
muniaturized types are available to meet the most demanding of design requirements 


MAGNETIC AMPLIFIERS 


Magnetic Amplifiers are designed 
for use in Servo Systems 
employing two phase low inertia 
induction motors They require 
no external tubes or separate 
bias, and operate directly from a 
line supply They employ the 
latest half-wave self-saturating 
circuitry, insuring low response 
time, high gain and compactness 
The half wave reset mode of 
operation of these units supplies 
very desirable quadrature 
rejection These Magnetic 
Amplifiers are noted for long life, 
ruggedness, and dependability. 


RESOLVER AMPLIFIERS 


Resolver Amplifier Systems are made 
for precision resolver applications 
where accuracy, isolation, 

and reliable operation under 

severe environmental conditions is 
paramount Subminiature packaging 
techniques, preferred type tubes and 
quality components assure 

reliability, compactness and long 

life Two basic system types are 
standard: a system connection 
employing summing resistors; the 
other, where the input signals are 
series summed with the compensating 
winding signal and fed to the grid 

of the high gain amplifier. 


SERVO AMPLIFIERS 


Dual Channel Servo-Amplifier, Type SEA 
4-310, is made for servo-systems using 
miniature two-phase servo motors. 

Each amplifier channel is capable of accepting 
input error information, either 

in-phase or 90 degrees out of phase with the 
line of reference Separate input 
terminals are provided for these inputs 

For in-phase signals, the amplifier circuits 
provide the required 90 degrees phase 
shift for operation of the servo motor 
Hence, the motor fixed field can operate 
without external phasing capacitors 

Tuning capacitors for motor control 

fields are provided as integral part of 

each amplifier for power factor correction 


CONTROL DEVICES 


Many control devices, designed and developed by Norden-Ketay engineers, are 
being produced in mass quantities. Custom engineered units, featuring resistance to humidity, 
corrosion and high temperatures, or having special configuration and other non-standard 
characteristics, will be made to meet the needs of your particular application. 


Norden-Ketay designs and manufactures a large variety 


of airborne instruments for engine and flight operation, 


for many aircraft, missile, marine, ordnance and civilian 


applications. Included are many special designs insuring a high 


level of performance, while meeting limitations of space 


and operating conditions. Norden-Ketay research 


laboratories are staffed and equipped to co-operate with 


engineers that find a need for electronic control devices 


NORDEN-KETAY CORPORATION 


99 Park Avenue, New York 16, New York 


in their particular project 


Visit Our Booth 


New York. N. Y. « Milford, Conn. * Commack, L. |., N. ¥. © Hawthorne, Calif. «© White Plains, N. Y. 


at the Subsidiaries: Vari-ohm Corporation, Amityville, L. 1., New York. * Nuclear Science and Engineering Corporation, Pittsburgh, Pa 


LR.E. SHOW 


Exhibit 629-631 
Kingsbridge Armory 


ALSO SPECIALISTS IN POTENTIOMETERS ° 
SERVO MECHANISMS + GYRO COMPONENTS - 


SYNCHRO OVERLOAD TRANSFORMERS 
COMPUTERS + DIGITAL CONVERTERS 


FIRE CONTROL SYSTEMS + NAVIGATIONAL SYSTEMS 


















- Like to have yo 
brain tick 





Then Centralab’s new monthly Glectroni-Kwiz 
is your dish —for fun and prizes’ — > 


Answer the Electroni-Kwiz question in 50 
words, more or less (who counts?), and you're 
ligible to win a prize, 

Now, we're not giving away any oil wells (a big 
national advertiser beat us to that), but we do promise 
iwards well worth your time and effort. This month's 
major prize is a wardrobe of fine men’s shoes. A leading 


ditor in this field will pick the winner. 

Here's this month's question: If you were to make like 
Webster, how would you define “automation” ? 

Sharpen that pencil — flex those mental muscles — and 


nail your entry to us before March 30 







Employ f Centralah and their advertising agency not eligible, Duplicate pr awarded an 







Speaking of automation, here's one Centralab 






component that fits right into the picture. 








When manufacturers worked 
Centralab’s Snap-Tite into their designs... 


they cut the cost of installing 


rear-end controls as much as 73%! 


ee 


More proof that 
~~ if it’s a job for electronic components, 
it’s a job tor Centralab 









Centralab's 

creative engineering 
and production 
methods pay off for 
many users of 
standard and special 










electronic components 


Switches 


Orel ely A DIVISION OF CLOME-UMIon hc. 


914C E. Keefe Avenue @¢ Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 









SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 


ELECTRONICS March, 1955 Want more information? Use post card on last page 65 


Here’s how Atlas helps you develop new 
assemblies and components for radar and 
sonar systems, computers, and other elec- 
tro mechanical devices. 

You bring your designs to us. Atlas 
experienced production and methods en- 
gineers layout the job using new cost- 
cutting methods, improved processing 
techniques. Atlas toolmakers build dies 
and fixtures to implement these plans. 
Atlas skilled mechanics and assemblers 
produce prototypes to your exact speci- 


”" Fieve Mhawing Board. 


ENGINEERING e PRODUCTION 


OF ELECTRO-MECHANICAL ASSEMBLIES... 
FROM “PILOT STAGE’ TO PRODUCTION EFFICIENCY 


fications. Atlas metallurgical and elec- 
tronic technicians test your product. Your 
next step is when your plant or Atlas 
takes over for volume production. 

Atlas furnishes the practical engineering 
step between idea and production line. 
We've been “precision-eering’’ on a con- 
tract basis for many years. May we work 
with you? Write for booklet ‘‘Precision- 
eering Electro Mechanical Equipment.” 
ATLAS Precision Products Co., Phila. 24, 
Pa. (Division of Prudential Industries). 


EL Ma Cee 


Want more information? Use post card on last page. 
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ONLY THE LEADER 


always points 


the way . 4 Ca 
Ae Ys 


Pointing up progress in capacitor manufacturing is an 
old tradition at Cornell-Dubilier. Our list of new 
capacitor developments for every use began in 1910— 
with a record of consistent dependability and 
outstanding field performance, ever since. 


ONSISTENTLY EPENDABLE 
GH) — a so. * — a ee = ecororo, ee ANG CAMBRIDGE oven a eae ao val.ey : - 
Ra "Pr" > 5s i” SAN DRO "nO FfueuAY . nos, c., suesror y AoraAR co ‘ fvetcano, ono 


THERE ARE , ; HAN ANY OTHER MAKE 
See us at Booths 294 and 296-—Radio Engineering Show 


Want more information? Use post card on last page 
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More Uses From ONE Instrument 


New L.f.E. Oscilloscope — Model 
7 auth) 


AY Daa tee 


X-AXIS PLUG-IN ADAPTERS 


BASIC SCOPE 
Y-Axis Amplifier 


mt 


LABORATORY FOR ELECTRONICS, INC. 
75 Pitts Street Boston 14, Mass. 


OSCILLOSCOPES * MAGHETOMETERS mee oe Te | ee ee 
SOLID COELA-Y AINES © SPAR > SPAR-S 
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Resets with a 
Finger-Flick 


\ ee ! 


eal Vn 


— 
Pad 
wv 


Saves Time — 
Speeds Work 


Everyone Can Count on 


VEEDER-ROOT 


Where time consumed in resetting is at a pre- 
mium ... on short machine-runs, inspection, 
military equipment and other applications. . . 
this new time-tested Quick-Reset Ratchet 
Counter is exactly the time-saving device you 
need. Just flick the easy-acting lever on the right 
side . . . all 4 figures reset instantly to zeros. And a 
thumb-lever may be used on the left side also if 
the counter is to be operated manually. 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


ELECTRONICS — March, 1955 Want more information? 


This compact, standard counter, now readily 
available from stock, is one of scores of Veeder- 
Root Counters (both standard and special) for 
manual, mechanical and electrical operation in 
every field from electronics to atomics. Just 
name what you want to count... and “The 
Name that Counts” will help you do the job. 
Write: 


Chicago 6, lll. + New York 19,N.Y¥. «+ Greenville, 5, C. 
Montreal 2, Canada + Dundee, Scotland 
Offices and Agents in Principal Cities 
(® “*The Name that Counts’’ 


Use post card on last page 





vacuum-melted components give long, 
reliable performance... 


Vacuum-melted metals are the answer to the 
engineer's search for more reliable materials. In 
vacuum tube components, for example, these 
stable 


electrical characteristics even after repeated 


superior metals mean longer tube life... 


heatings. For vacuum-melting removes undesi: 
able gases before they are put in the tube. 
Vacuum melting literally sucks vaseous impur- 
ities and inclusions from the molten metal. You 
get high-purity, gas-free metals that far outper- 
form conventional air-melted metals. Cathode 


nickel alloys, iron, and alloys for metal-glass seals 


are held to uniformly close standards of compo- 
sition. Purity and soundness of any metal is 
improved 

Vacuum Metals Corporation, pioneer in devel- 
opment and leading producer of vacuum-melted 
and cast metals, has available a wide range of 
these unique metals designed for electrical and 
electronic uses. If you believe they might im- 
prove your product, please write, giving full 
details. Our engineers will give them careful 
attention. Vacuum Metals Corporation, P. O. 
Box 977, Syracuse 1, N. Y. 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 


Want more information? Use post card on last page 
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Smal “MICROVAL’ PACKAGE 


as | 


Tube Mount 
and Pad 


Stetied Secien Standing Wave Amplifier 


FXR Type Z816A and Probe 


Regulated Klystron Power Supply 

Beam: 300 co 500 V up to 65 MA. 

Reflector: 0 to 600 V. 

Metered voltages and beam current j ’ " 4 1wency rang 

Modulation: Square wave and sawtooth 
(sync. and external modulation jacks) 


MICROwave VALue is packed into this FXR engineered pack- 
FXR Type X763A Tube Mount . : 
Mounts 2K25 Klystron (Tube inci age of companion instruments . . . made for each other, and 


Built-in 15 DB variable waveguide actenuatot priced right for budget minded schools and industry The 
Frequency Range: 8,500 to 9,600 MC/S d 


FXR Type X105A Slotted Section ’ : 
Friction Drive The variable Buffer Attenuator controls power into the Slotted 


CM vernier scale 


Special narrow tapered slot Section, where a sensitive fixed tuned Crystal Detector supplies 

Pre n broached waveguide (1” x 4” ° : - ‘ 

Salisda fackenned sneha aud “we the signal to a Standing Wave Amplifier. You get one well- 
radiation suppression 

Frequency Range: 8,200 to 12,400 MC/S 


1N23B Cryscal supplied packed test instruments for one low price. Individual instru 
FXR Type B810A Standing Wave Amplifier ments are also available separately. Be sure to see them at the 


Standard FXR Precision Component ; 

VSWR Ranges: 1 to 3, 3 to 10, 10 to 30 show. Delivery from stock. 
30 to 100 

Modulation Range: Wide band 400 tw 4,000 CPS 
Narrow band 1,000 + 50 CPS 

Metered Bolometer Bias: 3.5 to 9 MA 

Separate output jack (from cathode follower) 

Calibrated Meter Scale: VSWR, DB, MA at the IRE. Show 


versatile Power Supply and Modulator unit drives the Klystron, 


integrated package for all purposes, and all these fine value- 


See the complete line of 


Kingsbridge Armory, March 21-24 
BOOTH No. 375 


Other information available upon request, 


Electronics & X-Ray Division 
F-R MACHINE WORKS, Inc. 


26-12 BOROUGH PLACE, WOODSIDE 77, N. Y sd ASTORIA 8-2800 
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COLOR BAR GENERATOR — MODEL PT-203 
A complete instrument with a color bar pulse forming 
unit, a complete colorplexer unit and’regulated B+ and 
filament supplies. Provides NTSC color TV test signals, 
for receivers, transmitters, networks and components. 
Internal switching provides 19 different test patterns in 
the form of a composite NTSC video signal. Special 
self-balancing colorplexer provides exceptional stabil- 
- ity over long periods of operation without readjustment, 
with “I and “Q’ outputs. (See colorplexer details.) 
AUTO-SELF-BALANCED COLORPLEXER 
MODEL PT-205 
Incorporated in the’ Model PT-203 Color Bar Generator, 
available as a separate chassis for rack mounting 
Designed for high stability and negligible drift, this unit 
replaces old encoder units of early design. This instru- 


ment multiplexes three simultaneous color video sig- 
nals (R, G, B) and properly encodes them into color in- 
formation and then combines them with sync pulses 


and color sync signals to form a standard NTSC color 
TV signa]. Pulse or video signals to drive colorplexer 


may be obtained from special (R, G, B) pulse generators, 
color camera or color slide scanner. Subcarrier balance 
is stable and dynamically independent of signal level 

AN INTEGRATED LINE 
OF EQUIPMENT FOR 
STUDIO AND LABORATORY 


changes over long periods of operation. Driving signals 
are Subcarrier, Blanking, Sync and Vertical pulses. Full 
bandwidth “I’’ and “Q” modulation is used in the 
chrominance channel of the colorplexer. “I’’ and “‘Q” 
or “B-Y" and ‘'R-Y” video test signals are available for 
receiver and monitor matrix alignment. Both positive 
and negative polarity signals are available at high and 
low impedance 






Fully integrated units that combine ease of 
operation with maximum stability. No additional 
accessories or power units required for operation. 





COLOR BAR GENERATOR— COLORPLEXER-MODEL PT-205 
Especially designed for: MODEL PT-203 Output Signals: NTSC 
Output Signals: NTSC Composite eo uae 2 Outputs 
: : ; Video 2 Outputs O—1.4 v. pk-pk v Vv. Pk-p 
© Testing receivers, transmitters, and oied Gaul were, Available Test Signals: |, QY, 
j j Color Bars—6 Bars of Color (R, G, , B-Y, (Neg. and Pos.) Video 
terminal equipment. B.C. YM) plus Bik/Wht Input ‘Signals: Subcarrier @ 
Gamma Bars—10 step grey scale - ap) pk pk, 3-579545 mc 
. Biack to White sync v. pk-pk, negative 
posi = ree for Dots-White dots on a black field Vertical Drive 3.0'v. pk-pk 
External Video—Positive or negative, R, G, B; 1 v. pk-pk 
eve opment oF color 1V equipment. negative (Provision for mixing System Bandwidth: Luminance 
Ch ki f ext. video with above) eee 6 mc 
” System Bandwidth: Luminance >hrominance: ‘I’ and ‘‘Q” 
ecking components used for color TV. Soeet e one Channel per NTSC standard 
Ali dadi f Chrominance: “t"' and ‘'Q” Subcarrier Balance Stability: 
. n Channel per NTSC standard Drift not greater than 6 
ignment and adjustment of colorplexers Subcarrier balance stability: Drift mv (1.4 v. signal), 8 hour 
or encoders. not greater than 6 mv (1.4 operation 
v. pk-pk signal), 8 hour operation Power Requirements: 
‘ Residual Subcarrier Unbalance AC 6.3 v. @ 12 amps., 
© Testing convergence of tri-color 1% Signal Level DC 280 v. @ 425 ma 
» Power Requirements: AC 105-125 
kinescopes. volts 7 amps., 60 cps 


tedetenitoed® ELECTRONICS CORPORATION 
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SYNCHRONIZING GENERATOR — MODEL PT-201 

Compact unit provides RTMA standard driving, blanking and syn- 
chronizing pulses, as well as a composite video signal compris- 
ing vertical and horizontal dots for receiver tests (positive and 
negative). Used to drive color bar generators, or any other 
NTSC color TV generating equipment. Utmost stability assured 
through use of delay lines and by driving all pulses from leading 
edge of a crystal controlled oscillator. Unit may also be locked 
to synchronize with 60 cps line. External drive input jack 
permits operation with Color Subcarrier Generator. Complete 
with power supply 


COLOR SLIDE SCANNER -- MODEL PT-210 

A complete equipment integrated into only two racks which 
provides a high resolution NTSC composite color video signal 
obtained from standard 2 x 2 (35mm) transparencies. Designed 
for maximum stability and high signal to noise ratio. The optical 
head is complete with lenses employing V-type dichroic mirrors 
and Fresnel condensing lenses. The R, G, B signals obtained from 
three channel photo amplifiers are gamma corrected to give 
proper rendition to high lights and shading. Utilizes a highly 
stabilized colorplexer. (See complete description of Model PT-205 
Colorplexer above.) 


The scanning kinescope has fine resolution and is combined 
with the deflection and high voltage unit. The remaining chassis 
components contain a regulated low voltage power unit, a regu- 
lated filament power unit and a regulated photo multiplier 
power supply. 


COLOR SUBCARRIER GENERATOR AND FREQUENCY DIVIDER UNIT 
— MODEL PT-202. This rugged unit complete with regulated B+ 
and filament power provides standard NTSC subcarrier frequency 
with dual outputs and includes a frequency divider to provide a 
sync generator driving signal (31.5 KC) to convert standard B/W 
sync generators for color TV use. High stability achieved by 
temperature controlled crystal oscillator. All adjustments access- 
ible at front of unit. Adapts any sync generator to NTSC color 
operation. 


COLOR TV VIDEO MONITOR — MODEL M-200 

Two portable units supplied with brackets for standard rack 
mounting. High definition color picture with exceptionally good 
color rendition is displayed on a 15 inch tri-color kinescope 
Excellent for checking the quality of NTSC color video signals 
in the studio, on transmission lines or in the receiver factory 
Special test jacks and switches are provided for analyzing R, G, 
B signals, matrixing and phase of color signals. Exceptionally 
good synchronizing capabilities over a wide range of signals 
Special convergence circuits are employed to give maximum 
utilization of color kinescope. Model M200 has good color stabil- 
ity and is relatively insensitive to line voltage changes. Excellent 
dynamic circuit linearity assures good color stability over a wide 
range in signal level. 


SYNCHRONIZING GENERATOR— 
MODEL PT-201 


Output Signals: Sync. (Neg 
and Pos.) 4 v. pk-pk across 
75 ohms 
Blanking (Neg. and Pos.) 4 v 
pk-pk across 75 ohms 
Horiz. Drive (Neg. and Pos.) 
4 v. pk-pk across 75 ohms 
Vert. Drive (Neg. and Pos.) 4v 
pk-pk across 75 ohms 
Composite Video Output (Neg 
and Pos) 1.4 v. pk-pk across 
75 ohms 
Internal Dot Pattern or 
External Video—1.4 v. pk-pk 
across 75 ohms 

input Power: 105-125 v. 4.5 
amps., 60 cps 


COLOR SLIDE SCANNER— 
MODEL PT-210 


Output Signals: NTSC Composite 
Video 2 Outputs O—1.4 v. pk-pk 
Optical Head; Lens—F. 2.0 
50 mm, Xenon lens in tractica 
mount 
V-type dichroic mirrors 
Color Slide 2 x 2 color 
Transparencies 
Gamma Amplifier: 
Three Channels (R, G, B) 
Input Signal—1.4 v. pk-pk 
across 75 ohms 
Output Signal—1.4 v. pk-pk 
across 75 ohms 
Colorplexer: (See Model PT-205 
above) 
Deflection and High Voltage Unit: 
Kinescope type 5AUP24; 
Operating Voltage: 27 KV 
Linearity: 2% across raster 
Horizontal and Vertical 
Photomultiplier Power Supply 
Electrically regulated. Filament 
Supply—AC line Regulated 
Input Signals: Hor. Drive—3 v. pk-pk 
Ver. Drive—3 v. ph-pk. Blanking 
Drive—3 v. pk-pk Sync. 3 v phon 
Power Requirement: AC 105-125 v., 
10 amp., 60 cps 


COLOR SUBCARRIER GENERATOR 
AND FREQUENCY DIVIDER 
UNIT—MODEL PT-202 


Subcarrier Frequency Dual Output 
3.579545 mc/sec. + 0.0003% 
with maximum rate of 
frequency change not exceeding 
1/10 cps./sec 

Subcarrier Output Voltage: 25 to 
40 volts 

Frequency Divider Output 
31,468 cps 

Divider Output Voltage: 0 to 100 
volts 

Ambient Temperature: 40° F. to 
110° F 

Power Requirements: AC 105-125, 
2A, 60 cps 


COLOR VIDEO MONITOR—MODEL 200 


Input Video Signal: 0.25 to 2.0 
volts, pk-pk 

Signal Polarity: Pos., Neg., Bal 

Input Impedance: 66 mmf across 
2.2 megohms or 75 ohms 

Resolution: 250-300 lines min 
(Full utilization of NTSC Color 
Signal Bandwidth) 

Linearity: (Hor. and Vert.) 2% 
across raster 

Tricolor Kinescope; 15” 

Focus: Electro Static 

Net Weight: 175 Ibs 

Power Requirements: 105-125 v., 
4 amps., 50/60 cps. 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 


43-20 34th STREET, LONG ISLAND CITY 1, WN. Y. 


REPRESENTATIVES © Albuquerque « Atlanta « Baltimore « Boston « Chicago « Cleveland « Fort Worth « Kansas City « Los Angeles « New York 
Philadelphia « San Francisco « Seattle ¢ St. Paul « Syracuse « Washington, D. C. « Canada, Arnprior—Export: Rocke International Corporation 
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ONE OF THESE HOWARD 


vo 
FRACTIONAL ehh Ko) Ts 


witrirvor ELECTRONIC APPLICATION 


why not investigate today? 


Howard 2900 


Induction motor. 













For facsimile equip- 
ment, tape recorders, 
blowers—used by 
many leading 
manufacturers 







Howard 3700 
Induction motor. 
Movie projectors, TV 
cameras, tape 
recorders—Resilient 
mounted. 





































Howard 2500 
Induction Motor, 

For instruments, 
tuning devices, light 
switching, metering 
devices, recordio- 
graphs, damper 
controls, telefax 
equipment and a host 
of other applications. 























Howard 512 Universal 
Motor. Widely used 

in business machines, 
projectors, automatic 
tuning equipment, 
photo developing 

and printing, 
automatic pilots, 
photo copy machines. 









Howard 100 & 200 
Universal & D.C. 
Motors. 


For blowers, radio 




















Howard 2400 
Capacitor or 2-Phase 
Servo Motor. Used in 
servo type 
applications—tuning, 
instruments, meters, 
controls, etc. 


and radar equipment, 
aircraft pumps, 
aircraft cooling fans. 








UNIVERSAL 

ANDO 0. C. MOTORS 
1/1000 to 1/2 h.p 
SHADED POLE 
MOTORS 

1/2000 to 1/8 h.p. 














Lots of power ina 
small package. 













INDUCTION MOTORS 
1/1400 to 1/4 h.p. 


Here are just a few of the many fractional h.p. 

motors Howard can offer you for your quantity applications 
To date, Howard motors have been used by leading 
manufacturers in more than 85,000 applications. Chances 
are there's a specification in our file that will work for you 
and at the right price. If you use fractional h.p. motors, 


write and tell us your needs today. We'll handle your 
inquiry promptly 





HOWARD 


DEPT. EL-3, HOWARD INDUSTRIES, 


INC., RACINE, wis. 
SALES OFFICES. @ 


4 La Salle St, Ch 


190 4 + 942 S. la Brea Ave Los Angeles 36 + Room 4822, Empire § 


state Bldg, New York | 
DIVISIONS: (BM@) ELECTRIC MOTOR CORPORATION (&)) cycLonm moToR CORPORATION (( 


ach) RACINE ELECTRIC PRODUCTS 
74 


Want more information? Use post card on last pag 


March, 1955 — ELECTRONICS 















TORKRITE TUBING 


in foreground, enlarged to show 


detail. 


* * + 


TORKRITE 
POSSESSES MANY 
ADVANTAGES 


Torkrite affords unmatched recycling abil 
ity. After a maximum diameter core has 
been recycled in a given form a reason 
able number of times, a minimum diam 
eter core can be inserted and measured 
at 1” oz. approximately. 


Torkrite has no hole or perforation 
through the tube wall. This eliminates 
the possibility of cement leakage locking 
the core or cores 


Torkrite permits use of lower torque as it 
is completely free of stripping pressure. 


With Torkrite, torque does not increase 
after winding, as the heavier wall acts to 
prevent collapse and core bind 


Improved new Torkrite is now available in 
various diameter tubes. Lengths from 3/4” 
to 3-1/8", are made to fit 8-32, 10-32, 
1/4-28 and 5/16-24 cores 


* * +. 
Visit 

our Exhibit #519 
at the 


Radio Engineering Show 
in New York City, 
March 21-24. 
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UeCLEVELAND CONTAINER GP 


PLANTS AND SALES OFFICES at Chicage, Detroit, Memphis, Plymouth, Wise, Ogdensburg, MY, Jomesburg, M J / 
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IMPROVED 
FOR OUTSTANDING PERFORMANCE 
AND APPLICATION 





CLEVEREE 


LAMINATED PAPER BASE PHENOLIC TUBING 


In seven specific grades, Clevelite is one of the finest and most complete lines of 
tubing available to the electronic and electrical industries 


Grade Application 
Grade E Improved post-cure fabrication and stapling 
Grade EX Special grade for TV yoke sleeves 
Grade EE Improved general purpose 
Grade EEX . Superior electrical and moisture absorption properties 
Grade EEE Critical electrical and high voltage application 
Grade XAX Special grade for government phenolic specifications 
Grade SLF .....Special for very thin wall tubing having les than 

010 wall 


High performance factors, uniformity and inherent ability to hold to close tolerances, 
make Clevelite outstanding for Coil Forms, Collars, Bushings, Spacers and Cores 


Competent Research and Engineering facilities are always available to aid in 


solving those tough and stubborn design and fabrication problems. May we help 
you? 


Fast, Dependable Delivery at all times. 
WHY PAY MORE? For Good Quality . .. call CLEVELAND! 


*Reg. U. 8. Pat. OF 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 








ABRASIVE DIVISION at Cleveland, Obie 
CANADIAN PLANT. The Cleveland Container, Cenads, Lid, Prescott, Ontario 







REPRESENTATIVES 


NEW YORK AREA 2 T. MURRAY, 604 CENTHAL AVE, EAST ORANGE, WJ 
NEW ENGLAND 5. PETTIGREW & CO. 62 LA SALLE RD, WEST HARTFORD, COMM, 
CHICAGO AREA PLASTIC TUBING SALES, 5715 N. RAVENSWOOQ AVE, CHICAGO 
WEST COAST IV. M COCHRANE CO, 408 §. ALVARADO ST, LOS ANGELES 
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ACTUAL SIZE 


Ae | TINY ALLEN-BRADLEY / 
5 FIXED RESISTORS 


Type TR—Length—0.140 in. Diameter— 0.067 in. 
1/10th Watt—In all RETMA values and tolerances. 


For electronic applications, where small size 
is a major consideration, the new Allen- 
Bradley Type TR ‘‘tiny’’ resistors are the ideal 
answer, While these 1/10th watt, miniatur- 
ized resistors are extremely small in size, 
they are a QUALITY product in construction 
and performance. 

Because of their low noise level, they are 
especially suited for hearing aids and com- 
pact, portable receivers. 


B 


Type TR resistors have an insulating coating 
which affords a conservative insulation 
strength of 200 volts DC for continuous op- 
eration. These tiny resistors can be supplied 
in all standard RETMA, JAN-R-11A, and 
MIL-R-11A resistance values from 10.0 ohms 
to 22.0 megohms, inclusive in 5%, 10%, 
and 20% tolerances. If you build miniatur- 
ized electronic equipment, take advantage 
of Allen-Bradley Type TR QUALITY resistors. 


—__—_aia—_—_ 


REY, 


The Sign of 
QUALITY 


a 


a 


Allen-Bradley Types HB (2-watt), GB (1-watt), and EB ('2-watt) solid 
molded fixed resistors are shown actual size in the above illustration. 


See Allen-Bradley exhibit at IRE Engineering Show — Booth 794 


Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. @ In Canada—Allen-Bradley Canada Limited, Galt, Ont 


ALLEN-BRADLEY 


RADIO, ELECTRONIC AND TELEVISION COMPONENTS 
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Collins microwave engineering staff is ready to 
assist you in planning and installing your micro- 
wave system. 


Visit Collins Booth 
at the New York IRE Show 
March 21-24 


Write Microwave Dept. D for descriptive literature. 


COLLINS RADIO COMPANY 


Cedar Rapids, lowa 


261 Madison Ave., NEW YORK 16 
1930 Hi-Line Dr., DALLAS 2 
2700 W. Olive Ave., BURBANK 


MICROWAVE 
has MECHANICAL FILTERS 


Collins mechanically-filtered multiplex equipment provides 
simultaneous transmission and reception for voice circuits. 
Each of these voice channels may contain up to 16 teletype, 
telemetering and supervisory control channels. The system 
employs proven bi-lateral, single sideband suppressed carrier 
transmission. Intelligence is transmitted only when a circuit 
is in use, thereby permitting statistical loading of the system 
to achieve a maximum signal-to-noise ratio on each channel. 
This method of multiplexing is simplified and made economi- 
cal by the use of the Collins Mechanical Filter, The steep 
skirt attenuation of this filter permits use of upper and lower 
sidebands with suppressed carrier to be employed for trans- 
mission of two separate channels. 


SIX MORE REASONS FOR COLLINS 


@ Tubeless power supplies using magnetic amplifiers for regulation 


Built-in test facilities to expedite routine maintenance 


= 
@ Only five tube types, including reflex klystron 
® 


Operates in 6700 mc band using high gain, highly directive 
antennas and reflectors. No tower-mounted transmission lines 


Designed for reliable unattended operation, optional automatic 
switchover to standby equipment with fault alarm 


Facilities may be expanded at minimum cost 


Collins Radio Company of Canada Ltd.,74 Sparks Street, OTTAWA, ONTARIO 
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TRY ul 


BEFORE YOU SAY “IMPOSSIBLE!’’ 


R/M “TEFLON” is blazing many trails that few people thought 
would ever open up. Daily it is instrumental in improving old prod 
ucts and processes, in developing new ones, and in effecting unheard- 
of economies. In the form of tape and other component parts, R/M 
“TEFLON” has already licked many electrical and electronics problems 
once thought unsolvable. So turn to R/M if you have a problem that 
“TEFLON” might possibly solve. We can fabricate to your specifica 
tions or supply you with “TEFLON” in the form of rods, sheets, tubes 
or tape. For complete information, write today. 


Properties oF “TEFLON” 

High dielectric strength * Moisture absorption zero * Unaffected by weather ¢ 
Excellent heat stability up to 500° F. in continuous operation * As tape, leaves 
no carbon residue along discharge path * High impact resistance * Nonad 
hesive * Stretches easily * Tensile strength 1500-2500 psi 


*Du Pont's trade-mark for its tetrafluoroethylene resin 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION, Manheim, Pa. 


FACTORIES: Manheim, Pa. « Bridgeport, Conn. « No. Charleston, S.C. ¢ Passaic, NJ. « Neenah, Wis 
Crawfordsville, ind. « Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC. Asbestos Textiles « Packings « Brake Linings * Brake Blocks « Clutch Facings 
Fan Belts « Radiator Hose « Rubber Covered Equipment « Industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels « Bowling Balis 
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“18,000 HOURS 


and still within specs’”’ 


says Francis Brott, Chief Engineer, KOMO, Seattle 


‘Our first Ampex recorder showed us what a real professional machine 
can do. After 18,000 hours of heavy use, the frequency response and 
audio characteristics of our Model 300 head are still within the original 
published specifications. This kind of performance sold us completely on 
Ampex — that's why we've added four Ampex 350’s.” 


® NOW an Ampex tor every broadcast need 


With the addition of the new lightweight Model 600 series, Ampex now 
offers your broadcast station a superior machine to meet every tape 
requirement . . . from distant field pickups to major network recordings. 
For top-ranking performances and rehearsals and programs involving 
extensive editing, dubbing and ‘‘spot’’ announcements, choose from 
the Series 350... . for recordings ‘‘on location" that assure studio fidelity 
and accuracy, choose from the Series 600. All Ampex recorders have 
the same basic head design. 





THE ULTIMATE IN PRECISE TIMING WITH HIGHEST FIDELITY 


Ampex timing accuracy is so excellent (+ 0.2%) that tapes are always 
on speed — without program crowdings or cutoffs. Ampex reproduction 
is so faithful that it is indistinguishable from a live broadcast — the result 
of an unsurpassed combination of broad frequency response, wide 
dynamic range and imperceptible flutter and wow. 


Jecepted as the Signature of Parfection in ‘Cape (Machines 








CORPORATION 


AMPEX CORPORATION, 934 CHARTER STREET, REDWOOD CITY, CALIFORNIA 
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+1 stable 


voltage 


in face of 
30% line 
variations 


Voltage-sensitive electrical 


can not operate to performance specifications under 
conditions of voltage fluctuation, A source of constant 
voltage can be easily supplied with a Sola Constant 


Voltage Transformer . 


used externally as an accessory. 


e 


STANDARD TYPE CV 


Twenty-nine units from lSva to 
10kva in a common power line and 


filament voltage ratings regula 
tion +1 or less with a coral 
primary variation of 40 for 


electronic and electrical equipment 
requiring close regulation 


. . built-in as a component, or 








4 


was made at exactly the same time from the same 
line, The primary of the Sola regulator was fed the 
voltage charted on the left, the voltage charted on 
the right represents its secondary output, regulated 
to within +1% of 115v. 


TYPICAL EXAMPLE OF SOLA VOLTAGE REGU- 
LATING ACTION. The recording on the left 


represents a fairly common condition of voltage 
fluctuation on a 115v line. The chart on the right 


and electronic equipment Among the chief advantages of Sola regulators are: 
dependable, automatic operation (static-magnetic regu- 
lation) substantially instantaneous response (1.5 
cycles or less) no maintenance (no moving or 
expendable parts) . and immediate availability (40 


stock units in a wide variety of ratings). 





| 
wie 
; 


j i ; & i 


ADJUSTABLE, HARMONIC- PLATE AND FILAMENT TYPE CVE 
NEUTRALIZED TYPE CVL Three units in popular power supply 
Two ac voltage supply units, 250va ratings a single, compact source 
and 500va input range 95-1259 of filament and plate supply voltages 


output range adjustable from O-130v regulated to within +3 or less 
regulated +1 harmonic distor with line voltage variations of 100- 


tion less than 4% for general lab =! 30 voles supplied with separate 
work, testing and other applications, “#Pacitor for chassis mounting 


Conilant Voltage 


HARMONIC-NEUTRALIZED 
TYPE CVH 


Six units from 60va to 2kva 
put range 95-125v, output 115¥ 
all the features of the Standard Type 
CV plus a harmonic neutralizer cir 
cuit. regulated voltage with 
less than 4° harmonic distortion 


. in- 


VISIT SOLA’S I.R.E. BOOTH. See the 
latest in REGULATED DC POWER 
SUPPLY units. Booth 537, I.R.E. 


SOLA 


Transtermers for: Constant Voltage + Fivorescent Lighting © Cold Cathode Lighting © Mercury Vapor Lighting © Plastic Signs 
SOLA ELECTRIC CO., 4633 West léth Street, 50, IMinois, Bishop 2-1414 © BOSTON: 272 Centre Street, Newton 58, Massachusetts 


Show, New York, March 21. 


TRANSFORMERS 


NEW YORK 35; 103 Eost 125th Street . 





Chicago 
LOS ANGELES 26: 2025 Sunset Boulevard . . 


PHILADELPHIA: Commercial Trust Building 


CLEVELAND 15; 1836 Euclid Avenue ° KANSAS CITY 2, MISSOURI; 406 West 34th Street ° Representatives in Other Principal Cities 
Goi attics acs Psraens dat . - lt ea atliilnatinseesinntintttimacencccttitenatiaaitanials 
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SUBMINIATURE and MINIATURE 


and STANDARD Toroids. 
Available in wide 
frequency range with 
inductance accuracy of 
1%. Finishes: tape, resin 
dipped, encapsulated, 
hermetically sealed, 
form-fitting metal cases, 
molded silicon rubber. 
Special toroids 
engineered to your 
application. Write for 
Catalog 102A. 


Teletype: Yonkers, N. ¥. 3633 


YONKERS 2, NEW YORK 


Pacific Division: 720 Mission $t., $. Pasadena, California 


/ 
/ 


LR.e. SHOW / 
BOOTH 678 / 


/ 








TELEMETERING 


ee ee 
°eLOW PASS 


es 


in Standard 
Miniature 
Subminiature 
sizes 


ll 


is 


only Burnell offers 








PARTIAL LISTING OF MINIATURE TELEMETERING BAND PASS FILTERS 


15% 30%. 
Channel Freq Band Band omg Won Attenuetion 
Width Width 
Type No.| Type No.) W \ HH. sy 8.W. 30% 8 WwW 
400 CPS S-15456 408 — 15%, | 408 —30%, 
560 ” 5.15457 $-18477 24642% 3 lbs 2008 — 23°/, | 2008 — 46" 
730 ° 5.18468 5.15478 4008 — 27°/, | 4008 — 54° 
960 , 5.15459 ; 
, \ i j 
1300 5.15460 3.508 — 15°/, | 3.508 — 30° 
1700 5.18461 14% 0 4'/, 2 2'/4 1 lb. 7 or) 2008 — 23°/, | 2008 — 46 
2300 5.16462 4008 — 27°/,| 4008 — 54°, 
2570 5.1846) 
3000 5.18464 
3900 5.15465 | §$.15479 
4500 5.18466 
§400 S-15467 | §.15480 
7360 5.15468 5.15481 
10500 5.15469 | 5.15482 308 — 15%) 308 — 30° 
12300 $ 15470 § 1¥nda2'/y | 9%, on. 2008 — 23%) 2008 — 46 
14500 5.16471 $.18483 4008 — 26°/,| 4008 — 52 
22000 5.15472 $.18484 
27000 S$ 15465 
30000 5.18473 | 5.18486 
49000 5.16474 §.19487 
52500 5.19475 
70000 $.15476 | $.15488 


OPTIMUM OPERATING IMPEDANCES SOCKET TERMINAL CONNECTIONS 





INPUT OUTPUT 
Terminale 1 & 2 500 ehme Terminals 1 & 6 500 ohme 
Terminale 1 & 3 10000 ohms Terminals 1 & 7 80000 ohms 





BURNELL & CO., inc. 


Pacific Division 


COMPLETE LINE of filters for every channel 
Miniature 
Subminiature and “Tom Thumb” size 
tock 


and band width in Standard 


many available from 


MINIATURIZED filters that save 80 


retain all desired attenuation characteristic 


pace 





HERMETIC SEALING, OCTAL PLUGS and othe: 


new features 


yoU ees ? 


by 


SPECIAL PHASE LINEARITY characteristics 
to conform to new concepts of high accuracy 
telemetering practice 


SPECIFICALLY DESIGNED for telemetering, 
these filters have found great utility ina 
wide variety of communications and 
control applications 


APPLICATION ENGINEERING Service plus 
complete technical literature. Write 
Dept. .., for Catalog 102A. 


i) Teletype: Yonkers, N.Y. 3633 


First in Toroids 


and Related 
YONKERS 2, NEW YORK 


Networks 


720 Mission St., S$. Pasadena, Calif 
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ELECTRONICS 





wee Schweber ELECTRONICS 
er : 122 Herricks Road, Mineola, L.I.,N.Y. 


March 1955 


Gentlemen: 

Schweber Electronics has been selected by the Capacitor 
Division of the General Electric Company to pioneer in 

a new program of factory distribution. 

Under the new plan, Schweber Electronics will carry a 
complete inventory of the latest types of General Electric 
Oil and Tantalytic Capacitors. 

Immediate shipment from stock at factory prices makes this 
operation unique. Source Inspection and Certifications 
can be supplied. 

We know having General Electric "JAN" material "Off the 
Shelf" will help eliminate some of your Engineering and 
Production bottlenecks. 


We are ready to serve you in every possible way; your 
smallest requirements will receive our prompt attention. 


Sincerely, 


Seymour Schweber 


SCHWEBER ELECTRONICS 


Please rush the following General Electric brochures: 


| MIL-C-25A Oil Capacitors |} Tantalytic Capacitors 
(} Commercial AC/DC Oil Capacitors 


Name of Company 
City 


(Title) 
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Here's an exciting new development 
in metallized ceramics! 





METALLIZED CERAMIC COATING 


for use with both hard and soft solders! 


NICU] 











NICOTE 
NiGOTE 
NICOTE 





NIGOTE ==, 
NcoI: «= 
iGOTE 
NiGOTE 












This idea starter is free for the 
asking . . . contains complete 
facts and details about NICOTE 

. Frenchtown’s new single 
metallic coating for use with 
both hard and soft solders. Ask 
for Bulletin 155 
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Here is Frenchtown’s revolutionary 
answer to a problem that has baf- 


fled industry for years .. . a satis- 


‘factory single metallic coating for 
' 
! refractory ceramic bodies which 


provides a surface for applying 
solders with melting points be- 
tween 275° and 1600°. 

NICOTE, applied to refractory 
ceramic bodies by high tempera- 
ture firing, in most applications 
requires no expensive preliminary 
processing such as buffing, electro- 
plating, or tinning to form a strong, 
firmly-adhering bond with either 


hard or soft solders. 


Whether the problem requires 
the fastening of a metal part or 
other metallized ceramic parts to 
its surface, NICOTE offers distinct 


lrenchtow 


86 MUIRHEAD AVENUE 


advantages over ordinary silver 

soft receptive coatings as well as 

molybdenum and tungsten hard 

solder coatings. It will withstand 

molten soft soldering indefinitely 
. it’s less costly to produce . . 


requires no expensive processing. 


NICOTE’S mechanical bond to 
the refractory ceramic body ap- 
proximates ceramic strength, mak- 
ing it ideal for hermetic seals, high 
strength mechanical seals, and 
vacuum type applications. 

Like to know more about the 
amazing possibilities of NICOTE 
Metallized Ceramic Coating for 
your product? Bulletin 155 con- 
tains complete engineering details. 
Write for a free copy today. There’s 


no obligation, of course. 


PORCELAIN 
COMPANY 


TRENTON 9, NEW JERSEY 
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AMP Taper Tab 
receptacles for wire 
sizes 26 to 18 








AMP Taper Pins 
for wire sizes 
26 to 16 





“O8 Osama ne theses 
> 
Ore tmnt eas theeane 
“A -tme roe Be 
ihinrb eae “**s0nnee 
-~*a # see eeeean 


less cube and cost 


WITH ADDED RELIABILITY 


Cubic restrictions have brought about a 
whole new concept of wire termination. The AMP Taper 
Technique with AMP taper pins, tab re- 
ceptacles, blocks and modified miniature components will help 






you take full advantage of small wire, 
small insulation and small space for your wire terminations 





AMP Trade-Mark Reg. U.S. Pat. Off. © AMP 


Another example of AMP; 
Creative Approach lo Better Wining 


Send today for your copy of 
our brochure, AMP’s Creative 
Approach to Better Wiring. 





AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
in Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 


84 Want more information? Use post card on last page March, 1955 — ELECTRONICS 





wo 






CAPACITORS by General Electric 





MICRO-MINIATURE TANTALYTIC* METAL-CLAD TUBULAR 
For low voltage d-c miniaturized electronic For electronic equipment requiring smal! For d-c uses where reliability under severe 
equipment (hearing aids, walkie-talkies, size, low leakage current, long shelf life, operating conditions is required (military 


paging systems). Ideal for transistorized wide temperature range. Plain or etched electronic equipment). Retings 0.001 —1 ul 
assemblies. Ratings 1-8 uf at 4 v. d-c, 1 uf foil, and polar or non-polar types, suitable at 100, 200, 300, 400 and 600 working v. d- 


at 8 v. d-c, 0.5 uf at 16 v. d-c. Tolerance —0 for a-c or d-c. Ratings 0.25 —580 uf, 3.75 (Can be applied to a-c circuits with adequate 

to +200%. Temp. range 20 to +50° C 150 v. Tolerance * 20% (plain foil), 15 to derating.) Tolerances *5, *10, or * 20% 

BULLETIN GEA-6065 +75% (etched). Temp. range 55 to Temp. range 5 to 125° C. BULLETIN 
+ 85° C. BULLETIN GEC.808 GEC.-98 





PERMAFPIL-IMPREGNATED STANDARD COMMERCIAL DRAWN-OVAL 
Designed to meet requirements of MIL-C For motors, filters, communication equip For air conditioning and refrigeration equip 
25A, characteristic K specifications, and are ment, luminous-tube transformers, indus ment, fluorescent lamp ballast business 
suitable for high-temperature operation trial control. Ratings dual rated units (a-c or machines, voltage stabilizers. Single, dual 
Ratings 0.05—1 uf at 400 v. d-c. Tolerance § d-c) rated at 0.01 50 uf, at 236-660 v. a-c, or triple-section type Ratings | — 20 ul at 
=*10%. Temp. range 5S to +125" C 4100-1500 v. d-c. Single rated units also 236-600 v. a- nd 1-1 if at 600-1500 ¥v 
BULLETIN GEC.-811 available. Tolerance *10°%. Temp. range d-c. Tolerance 10°). Temp. range 10 to 
55 to +85° C. BULLETIN GEC.-809 70° C. BULLETIN GEA-577 
Reg. trademark of General Electric Company 


SEND COUPON BELOW for complete in- 
formation about G-E capacitors. 


General Electric Co 
Section A442.25 ' 
Schenectady 5, N. Y. 


Please send me capacitor bu'letins 


j checked below 








’ GEA-4646 GEC.808 
GEA-4996 GEC-809 
GEA-5777 GEC-811 
GEA-6065 GEC.987 
ENERGY STORAGE NETWORK 
For use in high magnetic fields and high For guided missiles, aircraft, radar equip 
intensity arc discharge. Retings: may be ment. Retings: built to user specification Name 
built as high as 2000 joules (watt-seconds) Temp. range 5 to 125° C, or to user 
Tolerance *10%. BULLETIN GEA-4646 specifications. BULLETIN GEA-4996 
Position 
NOTE: All capacitance tolerances are given at +25 ¢ 
Po Company 
gress !s Our Most Important Product 
Address 
GENERAL @@ ELECTRIC a ieee 
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CUTSTANDING FEATURES 
OF TYPE 2131 
GEARED MOTOR GENERATOR 


@ New methods of manufacture result 
in high efficiency 


High torque to inertia ratio to give 
fast response 


Available for 115 volt—115 volt two 
phase or single ended tube operation 


High impedance winding for direct 
plate to plate operation available 


High generator output voltage with 
excellent signal to noise ratio 


Zero degree phase shift in generator 
All metal parts corrosion resistant 


Extremely wide operating temperature 
range 


Other models 
of one inch O.D. units 


TYPE NO. DESCRIPTION 
2103 Induction Motor 
2101 Geared Induction Motor 
2028 Motor Generator 





COMMON CHARACTERISTICS OF ALL TYPE 2131 GEARED MOTOR GENERATOR UNITS 


0.0. of Case 1.000 inch No. of Poles (Motor) 6 a 
Case Length 3.301 *No Load Speed (Min.) 6500 rpm 
Weight 7.5 ounces Rotor Inertia 1.1 gram-cm? . . 
Frequency 400 cycles MO 






ko | | S m qd n INSTRUMENT CORPORATION 


80-10A 45th AVE., ELMHURST, NEW YORK + GLENDALE, CALIFORNIA + SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 


*Motor Speed at input to gear train 


Sen aren nee 


A new line of units has been added to the Kollsman “Special Purpose 
Motors” family combining precision machining, advanced electrical design 
and the latest in new materials. An unusual feature of the new line is the 
integral gear head unit. Contained within a single case is the gear train 
and motor; or gear train, motor and generator. Gear ratios as high as 300: 1 
can be supplied. 

This new line consists of Induction Motors and Induction Generators 
supplied separately or combined in a single case one-inch in diameter. 
The new motors have been designed to give the maximum torque per watt 
ratio with the minimum rotor inertia. The generators have been designed 
to give the maximum output voltage with the minimum residual voltage 
and phase shift. 

One of the principal features of the Kollsman “Special Purpose Motors” 
is the interchangeability of parts which permits numerous electrically dif- 
ferent combinations of motor and generator windings within the same case. 







" 
INPUT PER PHASE ONLY 1.8 WATTS j 


ELECTRICAL CHARACTERISTICS 
OF TYPICAL TYPE 2131 GEARED MOTOR GENERATORS 


GENERATOR » 


EXCITATION INPUT Theoretical EXCi- 


TYPE NO. STALL acceleration TATION 


FIXED CONTROL PHASE TORQUE ‘at stali FIXED INPUT 


2131-0411110 
Latest catalog 


and/or complete 
Specification | 21310-0413120 
drawings will be 
sent upon request. 


21310-0412120 


2131-0460600 
2131-0463600 


2131-0470600 


volts volts watts Oz-n rad/sec? volts watts volts 
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Ff series 


STANDARDIZE WITH CANNON 
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NEW XLR 





...an important addition UA series 
to the XL Series 
Standardize with Cannon Audio Connectors ... designed rs 
to meet all audio equipment disconnect needs. Simplify 
circuitry and cabling. Get quiet, continuous operation with © series 
the standard connectors of the industry -Cannon Plugs. 
You'll find exactly the type you need in 14 extensive series 
7 expressly designed for radio, sound, TV and related fields 
... in cord, rack or panel chassis, audio and low-level, “i : 
portable, hermetic sealed, miniature and subminiature, 


and power-supply types. Standard equipment with leading U series 
manufacturers of electronic equipment. The old reliable 
“Latchlock” feature on Cannon microphone connectors 


... Standard on top-ranking microphones. 
Complete Audio Connector Bulletin is yours for the 
asking... D Series in separate bulletin coded D-4, 


CAIN |INON UVa & K series 


Please refer to Dept. 120 
CANNON ELECTRIC COMPANY 


3209 Humboild: St. 
Los Angeles 31, California 


Factories in Los Agta Bae Haven; etn, Cumate 
eee L in Paris, Tokyo, 
es in all principal cities, 
everywhere, 





FOR HIGH’ RELIABILITY 
























Tue newest in G.E.’s wide germanium rec- 
tifier line is the 1N315. Specifically de- 
signed for high operating temperatures— 
up to 85°C.—and for low reverse current. 
(Note: The 1N315A exceptionally 
low-leakage design is also available.) 
Ideal for use in magnetic amplifiers or 
other circuits where low-leakage cur- 

rent is important. Write today for 
details. General Electric Company, 
Section X435, Germanium Prod- 


ucts, Electronics Park, Syracuse,N.Y. 


Production quantities are 
now available! 
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AT HIGH TEMPERATURES... 


NEW G-E GERMANIUM 
JUNCTION RECTIFIER 


SPECIFICATIONS FOR IN3I5A 





(Resistive or Inductive Load) 





55°C 71°C 
F Maximum Allowable Peak Inverse Voltage 200 200 
Maximum Allowable D-C Output Current 100 100 100 ma 
Maximum Full Load Forward Voltage Drop 48 AG 44 Vv 
Continuous Reverse Working Voltage 150 100 50 Vv 
. Minimum Forward to Reverse Current Ratio 2000 800 500 
(Average Forward/Average Reverse at Full Load) 
Maximum Operating Frequency (70% Rectification 50 50 50 KC 
Efficiency ) 
Storage Temperature 95 95 95 °C 


















MARCH 


Sun Mon Tue Wed Thu Fri Sat 


2.3 @ 5 
6 7 8 9101112 
13 141516171819 


@ Tell your secretary to 
20 2122232425 26 


mark the calendar mee 272829 30.21 
See the G-E Germanium \ j 


Products Exhibit at 1.R.E. Convention, 
Booths 192 and 194 at Kingsbridge 


Armory, N.Y.C. March 21st to 24th. ‘ 


Progress /s Our Most Important Product 


GENERAL €@ ELECTRIC 
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A Transformer becomes a precision device 
with Allegheny Magnetic Materials in the core 


“TRANSFORMER LAMINATIONS” 


84 pages of valuable technical data 
on standard and custom-made lam- 
inations from all grades of Allegheny 
Ludlum magnetic core materials. 
Prepared from carefully checked and 
certified laboratory and service tests 
-includes standard dimensions, 
specifications, weights, etc. Sent free 
on request . . . ask for your copy 


ADDRESS DEPT. E-63 











% ALLEGHENY SILICON STEEL 
% ALLEGHENY 4750 
% ALLEGHENY MUMETAL 


The operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag 
netic materials in the core, you get the 
best—uniformly and consistently 
Sure there are reasons why! For 
one thing, there's the long experience 
of a pioneer in development and 
quality control of electrical alloys 
But most important, the A-L line 
offers complete coverage of any re 
quirement you may have, any service 
specification, It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlu 
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oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750, 
Mumertal, etc 

In addition, our service on mag 
netic materials includes complete 
lamination fabrication and heat treat 
ment facilities. What's more, this 
extensive experience in our own lam- 
ination stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. @ Let us sup- 
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


ELECTRONIC AG 
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PEEL CL mecC lL 
a Cement 
MCLG 








® MULTIP 
ing cushioned glass construction. 
tin dipped for easy soldering. 


@ SEALED TER 
shock resistance and feature cushioned g 
preferred types and special designs. 


@® OCTAL HEADERS —& 
new principle of hermetic sealing. Solid me 
mechanical strength. 
































® E-| END SEALS — Complete 
hermetic seal. For condensers, resistors and other t 
in many standard types. 





® COMPRESSION TYPE HEADERS 
destructible and absolutely rigid. Exclusive E-| process affd 
shock and vibration. 









®LUG-TYPE, LEAD-THRU INSULATORS «i ol 
super rugged. For applications requiring voltage ratings from 2000 t@ 
transformers, “bath-tub” condensers, etc. AR 


® MINIATURE CLOSURES — For transistors and other 
requiring hermetic sealing. Square, rectangular and round cases. Supplied in E-l standard 
types or custom designs to specifications. 


® COLOR-CODED TERMINALS — Featuring glass inserts with per- 
AVAILABLE IN A manent coloring in the glass. All types offered in standard, easily-identified RMA color 
WIDE RANGE OF codes. 
STANDARD TYPES TO 


ECONOMICALLY MEET 
SPECIAL REQUIREMENTS! 









SPATENT PENDING 


ALL RIGHTS RESERVED 








Economical E-| standardized 
hermetically-sealed ter- 
minols and miniature clo- 
sures ore available to meet 
almost any electronic appli- 
cation. Samples and recom- 
mendations on your particu- 
lar needs will be supplied 
promptly on receipt of your 
data. Call or write for com- 
plete E-| catalogs, today! 


AJ THE |. R. E. SHOW! 
Booths #650, 652 
Circuits Avenue 
Kingsbridge Armory 


New York Cit 
1V: F , y 
DIVISION OF AMPEREX ELECTRONIC CORP March 21-24, 1955 


44 SUMMER AVENUE, NEWARK 4, NEW JERSEY 














Design Simplicity — 
Key to Trouble-Free Operation 
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A “look inside" the Type 230 Interval 


Pri) - . e e ° ee 
poser tone 4 Timer illustrates how design simplicity 


protects 


pe har at and precision workmanship contribute 


to trouble-free performance. 


For example, the friction clutch assembly shown at left has . 


few operating parts, yet is highly efficient. All friction forces are 
Powerful 


bt held internally within the clutch. No force is exerted either up 


synchronous 
Dd 


or down to cause unnecessary load on the motor. The clutch 
essentially ‘floats’ in the timer, thus minimizing wear, increasing 


reliability, and contributing to long motor and timer life. 


b Te i) ‘ ‘ 
base Every component of every Cramer timer has been designed 


ruggedly 
a attain for simplicity, accuracy and operating dependability. For the 


complete story on interval timers, write for Bulletin PB-210. 


€: SPECIALISTS tn TIME CONTROL 


iM ING The R. W. CRAMER CO., Tue. 


Tr 
a , 
7CRSS 
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BOX 3, CENTERBROOK, CONNECTICUT 


LIKE THE GREAT 
ELECTRONICS 


ee 


too has GROWN! 





Ign igi 


In the past decade, our organization has 
developed extensive know-how and experience in the 
service of the ARMED FORCES, and others, in the DESIGN— 
DEVELOPMENT—and MANUFACTURE of specialized ELEC- 
TRONIC and ELECTRO-MECHANICAL EQUIPMENT in the 
fields of: 

@ AIRBORNE NAVIGATIONAL EQUIPMENT 

@ COMMUNICATIONS SYSTEMS 

@ RADAR EQUIPMENT 

@ TEST EQUIPMENT 


Our coordinate engineering and manufac- 
turing facilities are at your disposal. 







See Us at the 
1.R.E. SHOW 
Booth 821 


Audio Avenve 





LORAL has delivered annually many millions 
of dollars of ELECTRONIC EQUIPMENT 


ONMME. 
@ Write for Facilities Brochure Dept. E-3 


LORAL JUG LOL eel Led, 


794 EAST 140th STREET NEW YORK 54, 
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: STROMBERG-CARLSON COMPANY 
PURCHASE ORDER 


gee PHILCO CORPORATION 
wy 


OVERRAN AMD ROUETEAL DIVIBON + PRLADELIEA 14, PA. 
ee 


PS iraeowS FASTENER CORPORATION 
4h wea 
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For Electronics: 
Faster Assembly... 
Better Design 


Why do leading electronic manufacturers order 


ae 


and re-order Simmons’ QUICK-LOCKS in quantity ? 

For good dollar-wise reasons: 

IN ASSEMBLY— 

* No special tools are needed for installation. 

* Flexible mounting takes care of curved sheets 
and misalignment. 

* Various material thicknesses can be handled. 

IN DESIGN— | 

* Initial loads taken by helical spring. Increased 
loads carried on solid supports. 

* 90-deg. rotation locks and unlocks fastener. 

* Stud is self-ejecting when unlocked. 

* Stud is self-aligning. Makes mounting and de- 
mounting detachable panels simple. 


QUICK-LOCK can help reduce your assembly costs 
and can add unusual advantages to your designs. 
Send for data and samples today. 


SIMMONS FASTENER CORPORATION 
1750 No. Broadway, Albany 1, New York 


QUICK-LOCK 


: SPRING-LOCK 
IMMMONS |sweiee 
LINK-LOCK 


DUAL-LOCK 


rth See el ta! 


NEW 36-PAGE CATALOG WITH APPLICATIONS 





Fasteners that improve products 
and reduce assembly costs. 
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rugged ... with NEW and IMPROVED features 


See Us At The 
New York I.R.E. Show 
March 21 to 24 
ROOM A 
Next Door to First Aid Room 


products 


@ OSCILLOGRAPHS 


(LABORATORY AND FLIGHT TEST) 


MAGNETIC STRUCTURES 
GALVANOMETERS 
AMPLIFIERS 

HYDRAULIC SERVOVALVES 
TORQUE MOTORS 
SERVOAMPLIFIERS 

DATA REPEATERS 
WATERPROOF CONNECTORS 
GEOPHYSICAL EQUIPMENT 


Pens 
Dante 
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Announcing the new Model 581 Oscillograph, designed to fill the 
need for an extremely small flight-test instrument when automatic 
features are needed. Dimensions have been held to a minimum without 
affecting its ability to obtain highly accurate recordings. It measures 
stresses, strains, vibrations and other physical phenomena under extreme 
acceleration, shock and temperature conditions. Components will with- 
stand severe conditions of both laboratory and field usage. A few features 
are: Automatic record-numbering « Automatic length control (resettable 
by remote control) « No-record warning « Lamp burn-out indicators @ 
Full width timing lines at 0.01 and 0.1 seconds @ Trace identification @ 


Footage indicator « Wide selection of paper speeds 


WRITE FOR COMPLETE DETAILS 














~———e 


ad 
MIDWESTERN INSTRUMENTS Bs 


MIDWESTERN INSTRUMENTS 


4lst and Sheridan Road Tulsa, Oklahoma 
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How your telephone call 
asks directions... and 


gets quick answers 


Perforated steel cards, which give directions to the Long Distance dial telephone system, 
are easy to keep up to date. New information is clipped (1) and punched (2) by hand on 
a cardboard template. This guides the punch-press that perforates a steel card (3), and 


the two ore checked (4). The new card is put into service in the card translator (5). 





When the Bell System's latest dial equipment receives orders to 
connect your telephone with another in a distant city, it must find— 
quickly and automatically—the best route. 





Route information is supplied in code—as holes punched on 
steel cards. When a call comes in, the dial system selects the appro- 
priate card, then reads it by means of light beams and photo 
transistors. Should the preferred route be in use the system looks 
up an alternate route. 


It is a simple matter to keep thousands of cards up to date when 5 
new switching points are added or routing patterns are changed 
to improve service. New cards are quickly and easily punched 
with the latest information to replace out-of-date cards. 

This efficient, flexible way of keeping your dial system up to the 
minute was devised by switching engineers of Bell Telephone Lab- 
oratories, who are continually searching for ways to improve service 
and to lower costs. Right now most of the Long Distance dialing 
is done by operators, but research is hastening the day when you 
will be able to dial directly to other telephones all over the nation. 


BELL TELEPHONE LABORATORIES m* 
| 


lal 
Improving telephone service for America provides careers for \% y 
creative men in scientific and technical fields eras G 
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NOW! Brush introduces the Countess 


‘awl 


oes 


A COMPLETELY DIFFERENT 


DIGITAL COUNTE 


LOWER POWER-—This new Digital Counter is 
the first designed for 150-volt operation—one-half the 
voltage, one-fourth the power required for conven- 
tional counters. The result is less heat, greater 
reliability. 


* LOWER COST—The use of modern printed 
circuits, plus efficient volume production permits 
substantial savings. These savings are passed on to 
you. The Countess is the lowest-cost high-quality 
counter available! 


* VERSATILE READOUT—Data can be presented 
visually on neon or drum-dial readouts, or electrically 
in four-line code or analog stair step. No other 
counter is so versatile! 


The Countess—a new idea in Digital Counters—is 
an ideal choice as a component in your equipment 
for testing, control, computers, etc. Send now for 
complete information! 


Counter with new printed circuit 
designs is compact, requires only 
1.2 watts. Counter generates 
Pla Mmcl Li ol Mm 10] Meio] mm teas 1) 
input pulses 
mele Lc manda llale Oe 
orporating » Countess, is used for 
uNting events, measuring frequency 


14 AL 


For brochure write Brush Elec BRUSH ELECTRONICS COMPANY 


tronics Company, Department 


K 3 3405 Perkins Avenue INOUSTRIAL AND RESEARCH INSTRUMENTS 
x 2 5 , PIEZOELECTRIC MATERIALS +© ACOUSTIC DEVICES Division of 


Cleveland 14, Ohio MAGNETIC RECORDING EQUIPMENT AND COMPONENTS Clevite Corporation 





noise data 1n writin 


Brush ‘Third-Octave Spectrum Recorder simplifies 


noise and vibration analysis 


This sound analysis and record 
ing system provides a written 
chart record of noise levels—in 
\4 octave bands. The chart gives 
you complete and accurate data 


for noise analysis 


Above isa complete frequency 
and noise level analysis chart for 
a small electric motor—recorded 
in 18 seconds! Thus, the system 
speeds and simplifies noise 


studies. The Third-Octave Spec 


trum Recorder also can operat 
unattended for 24 hours or more, 
where long-duration records of 
factory noise levels are desired 


The only recording system of 
its type that provides narrow 
frequency band analysis, the 
Third-Octave Spectrum Recorder 
is also used in data reduction 
from magnetic tape, frequency 
analysis measurements, etc. Write 


now for complete information 


SLT ea Re 


WIERD a a 


Brush offers a completely integrated line of equip 
ment for sound measurement systems. Developed 
for laboratory use by Bruel & Kjaer, these precision 
instruments are finding ever broader use through 


Pm La 
BL-1012 Beot Frequency Oscillator 
BL-1502 Deviation Test Bridge 


1604 Integration network for Vibration Pickup 


ie eer] 
-4304 Vibration Pickup 
-2002 Heterodyne Voltmeter 
2105 Frequency Analyzer 
2109 Audio Frequency Spectrometer 
2304 Level Recorder 
2423 Megohmmeter and D.C. Voltmeter 


-3423 Megohmmeter High Tension Accesso 


4002 Standing Wave Apporatus 
Iie ny Lita ttt 


-4120 Microphone Reciprocity Calibration 


Evel eeehi en) 


4708 Avtomatic Frequency Response Tracer 


BRUSH 


ELECTRONICS 


VERSATILE SIGNAL SOURCE 
Beat Frequency Oscillator has 
continuously tuned frequency 
range, metered output, fre 
quency modulating circuit 
variable compression and 


Bltt tte Lathe tl) ee al aa 


COMPANY 


NOUSTRIAL AND RESEARCH INSTRUMENTS 


PIEZOELECTRIC MATERIALS . 


Acoustic OfVICES 


Division of 


MAGNETIC RECORDING EQUIPMENT AND COMPONENTS Clevite Corporation 


| 


Third-Octave Spectrum Recorder provides a complete, self 
contained system for noise analysis and recording — no 


extras to buy. Precision microphone and microphone calibra 


tion apparatus available 


System automatically scans and 


plots sounds from 35 cycles to 18,000 cycles per second ir 


octave steps 


MEASURES FREQUENCY COM- 


PONENTS Audio Frequency 
Spectrometer measures ampli 
tudes of frequency compo 
nents in complex AC voltages 
A high-gain 


instrument 


aa eee a 


HIGH SPEED RECORDING 
Level Recorder permits high 
speed recording of varia 
tions in level of AC voltages 
from 20 to 200,000 cycles 
per second. Simplifies record 
ing noise levels, frequency 
response curves, etc 


For brochure write Brush Electronics 
Company, Dept. K-3, 3405 Perkins 
Avenue, Cleveland 14, Ohio. 














Why Superior 5-WAY Binding 
Posts are No. 1 Choice 


with Equipment Makers Exhibiting 
at the 1955 Radio Engineering Show 








It is the same reason that 5-WAY Binding in performance and appearance. They give 
Posts are the first choice among all makers the maker and the user more for his money. 
of electrical and electronic equipment. 

These binding posts help the manufacturer Send coupon below for Bulletin BP652 
design and deliver a better product — both giving full details on 5-WAY Binding Posts. 







Plug-in for standard Clip-lead to shaft Wirelooped around Wire (vp to No. 12) Clamped spade lug 
%" banana plug shoft and clamped permanentiy connection 
clamped through 
center hole 


sea daid 


fom 3 dela 
eel Ai 





Sliding panel-mounted Panel insulctor over Hole in center shaft for Hex thumb nut with in- 
insulator. Flatted insert brass cone frozen to wire up to size No. 12. sert captive with stud. 
for locking to panel shaft. Flatted insert for 


locking to panel. 





Twin hexogonol 10432 
brass nuts 


Visit Superior Electric's exhibit at the 1955 Radio Engineering Show — 
March 21 to 24. Kingsbridge Armory in New York. 
Booths 101, 102, 103, 104. 


See Superior Electric's 
Mobile Display when 


it visits your area ‘EG SS ee a 
| THE SUPERIOR ELECTRIC COMPANY 


i 203 Reynolds Avenue, Bristol, Connecticut 


Please send me your 5-WAY Binding Post Bulletin BP652 


COMPANY 


Company Nome......... eés veecoer 


Bristol, Connecticut 


i 
Manufacturers of: POWERSTAT Variable Transformers + STABILINE 


Automatic Voltage Regulators + VOLTBOX A-C Power Supplies Actress. 
LUXTROL Light Control Equipment + VARICELL D-C Power Supplies 
Superior 5. WAY Binding Posts City Zone DINO. ccvecvccccvcevces 


ELECTRONICS — March, 1955 Want more information? Use post card on last page 


















POINT-TO-POINT a V.H.F. 


RADIO TELEPHONE LINK 


There are many V.H.F. links which require 
one channel only in the first place but where, 
after a year or two, an expansion of traffic is 
anticipated. The Pye F.M. link system with a 
capacity for up to 7-channels is well suited to 
meet such a need. 

The equipment illustrated comprises a com- 
plete radio terminal including Receiver, 
10 watt Transmitter and an optional 50 watt 


VW 
Abbreviated Specification 


Frequency range 60—216 mc/s 
Transmitter output Power 
10 watts, or with Amplifier 
Unit— 50 watts 
Maximum Deviation 50 kc/s 
Overall Transmitter-Receiver Performance 
Frequency Response 
300 c/s—6 kc/s+ 3 db 
6 kc/s—36 kc/s + 1 db 
Intermodulation Level 
At least—§5 dbm for 2 tones 
applied each at o dbm 
Receiver Bandwidth 6 db down + 120 kc/s 


% 


Telecommunications 


a ENGLAND 


Pye New Zealand Led Pye Canada Ltd Pye-Electronic Pty., Led Pye Ireland, Ltd. 
Auckland C.!., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Radio & Television (Pty.) Led Pye Limited Pye Limited Pye Limited 


Johannesburg Plaza de Necaxa 7 Tucuman 829 5th Avenue Building 
South Africa Mexico 5 Buenos Aires 200, Sth Avenue, New York 


PYE LIMITED °° CAMBRIDGE ee ENGLAND 
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For Volume Production 


The most complete automatic_press-facititiés 
in-the industry. Small tablet presses, high- 
speed rotaries, huge hydraulics. Every imag- 
inable machine for efficient production of 
simple or intricate ceramics in any quantity. 
Open dies for many designs. 


For Superior Quality 

No other source offers as-wide-a selection of 
versatile ceramic materials. Careful matching 
with requirements. Many special character- 
istic compositions developed for unusual 
applications. Latest gauging and testing 
equipment. Quality Control at every produc- 
tion-step. Experienced personnel .. . un- 
equaled “know how” in handling variables, 
gained from over 54 years-of technical ce- 
ramic manufacture. 


For Greatest Economy 


Proven production methods . . . the right 
equipment for economical manufacture .. . 
thoroughly trained operators . . . all com- 
bined to give you the best possible ceramics 
at the lowest possible cost. 


For Important “Extras” 
When--you specify AlSiMag, you receive 
many “extra” benefits. Redesign service 
to insure the best possible-design for eco- 
nomicat manufacture and outstanding per 
formance. Alert production staffs, constantly 
searching for improved @€quipment, im- 
proved methods. Engineering assistance 
from men of wide experience, competent To 
advise on-problems in many fields. Contin- 
uous Research to anticipate your needs and 
solve your problems. 


SEND YOUR BLUEPRINT, 
SKETCH OR SAMPLE. LET US PROVE WHAT 
ALSIMAG CAN DO FOR YOU ! 


Visit our Booth at the IRE Show 


54 TH YEAR OF CERAMIC LEADERSHIP 

A T] a A SUBSIDIARY OF MINNESOTA MINING 
AMERICAN LA VA CORPOR AND MANUFACTURING COMPANY 
CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass * Chicago, Ill, * Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis, 
ind. * Los Angetes; Calif. * Newark, N. J, * Philadelphia-Pittsburgh, Pa. © St. Louis, Mo. * South San Francisco, Calif..« Syracuse, N.Y. ¢ Tulsa, Okls 
Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., 1390 Burlington Street East, Hamilton, Ontario, Phone Liberty 4-5735 





Overall view of Stokes 
continuous vacuum metal 
lizing dolly system for 
aluminizing TV tubes ot 
RCA's Marion, Indiana 
plant. Operator is required 
only to lead and unlood 
tubes from the 22 carts 


THE COMPLETE LINE OF STOKES 


Stokes manufactures a complete line 
of vacuum pumping equipment. This 
includes mechanical vacuum pumps, 
diffusion and booster pumps, vacuum 
valves and gages, and complete 
vacuum instrumentation. In engi- 
neered high vacuum equipment, 


Stokes builds 


vacuum furnaces and other vacuum 


vacuum metallizers, 


processing equipment. 


Stokes has for many years been 
active in vacuum research. Vacuum 
experience among our engineers 
covers the range from laboratory 
equipment to some of the largest 
vacuum equipment in service. This 
experience is available to help solve 
your vacuum problems. 


100 
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STOKES MECHANICAL 
VACUUM PUMPS 


For vacuum processing systems and 
for maintaining low forepressures 
in high-vacuum systems, the Stokes 
Microvac pump provides efficient, 
economical operation. Designed 
with fully automatic lubrication 
and a long-lasting exhaust valve 
assembly, every Microvac pump is 
assured of smooth, trouble-free 
operation. Six sizes give capaci- 
ties from 15 to 500 cfm. Gas-ballast 
Send for 


available on all sizes. 


catalog listed. 


March, 1955 — ELECTRONICS 





STOKES METALLIZING DOLLIES 


The new Stokes installation at RCA’s Marion, Indiana, plant is a valveless, rugged 
system capable of aluminizing up to 120 T'V picture tubes per hour. Low in operating 
cost, it is by far the least complex continuous aluminizing system available. It is 
designed without timers, gadgets or intricate accessories, any of which could fail 

and stall production. The system is so free of vibration that a five-cent 

piece can be balanced on the dollies while they are in motion. 


Operation is simplicity itself: the operator loads one tube to a cart; 
pressure is automatically reduced to the required vacuum, the filament 
is automatically flashed and the completed metallized tube eens 


delivered to the operator’s station. LITERATURE: 
Microvac Pumps—Catalog 750 
For metallizing COLOR or BLACK AND WHITE TV tubes, Diffusion and Booster Pump 
: ‘ : , Se Specification sheets 
Stokes designs and installs automatic or semi-automatic in-line and performance curves 


F ; ‘ ‘ The Story of the Ring-Jet Pump 
systems or stationary units, in standard designs or to seecedhias Vaden beemians 


customer’s requirements. Systems—Catalog 730 
How to Care for Your 
rey : . . Vacuum Pump—Booklet 755 
The latest development in TV dollies will be on display at Vecuum impregnation — 


the Institute of Radio Engineers’ Show in New York City this Coteleg 760 
’ i ‘ ‘ oe Vacuum Drying—Catalog 720 
month. Come and see the results of Stokes’ experience in Vncneins Semeiehn = 
Catalog 790 
. . Vacuum Metallizing — 
production equipment. Catalog 780 


Vacuum Calculator 
Slide Rule 


high vacuum technology and in the development of automatic 


F. J. SroKESs MACHINE COMPANY 
PHILADELPHIA 20, Pa. 


VACUUM EQUIPMENT 


STOKES VACUUM VALVES 
STOKES RING-JET DIFFUSION To control vacuum safely and surely, Stokes 
AND BOOSTER PUMPS vacuum valves are available in 4, 6, 10 and 


16-inch standard flange sizes 
The new Stokes Ring-Jet Pumps em- 
body a new concept of the diffu- S STOKES-McLEOD VACUUM GAGES 
sion principle. Size for size, they For measuring vacuums from fractions of a 


have pumping speeds of 10% to micron up to 50 mm, Stokes-McLeod gages are 


mut then: 000% ead wien the standard of reference. Four sizes available. 
diffusion pump for a given heat 
input. Ring-Jet Diffusion Pumps are 
available in sizes of 4, 6, 10, 14 
and 16 inches; Booster Pumps in 
sizes of 4, 6, 10 and 16 inches. 


Send for information listed. 


ENGINEERS: Stokes is continually adding to its engineering and technical sales OFFICES IN PRINCIPAL CITIES, 


staffs in the high vacuum, industrial tabletting, powder metal and REPRESENTATIVES THROUGHOUT THE WORLD 
plastics molding fields. if you can qualify, there may be a position for you 
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RADIO ENGINEERING SHOW 
of the 1955 
1.R.E. NATIONAL CONVENTION 


March 21-24, 1955, Kingsbridge Armory 
Booth Nos. 128, 130, 132, 134, 136, 138, 140 


RED BANK BENDIX RADIO CINCINNATI 
DIVISION, DIVISION DIVISION 
Eatontown, N. J. Baltimore, Md. Cincinnati, Ohio 


SCINTILLA PIONEER-CENTRAL ECLIPSE-PIONEER PACIFIC 
DIVISION, DIVISION, DIVISION, DIVISION, 


Sidney, N. ¥. Davenport, la. Teterboro, N. J. North Hollywood, Calif. 


The Bendix Divisions exhibiting at the 1955 Radio Engineering Show 
of the LR.E. National Convention will be happy to discuss how they Bendix” 


may apply their knowledge and experience to your specific problems. 
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a message 


to Original Equipment Manufacturers 
Who Use Permanent Magnets 


May we have | minute and 2 seconds 
to tell you why Indiana Steel Products 
Company can do the best job, and 

the most thorough job, of supplying 
your permanent magnet requirements? 


HERE ARE 5 reasons: 


FIRST ... we're specialists. Indiana Steel Products Company has concen- 
trated on manufacturing permanent magnets for more than 45 years! Attention 
and interest are not spread over many different and unrelated products. 


SECOND .. . all Indiana salesmen are trained engineers. In many cases, they 
can give on-the-spot assistance with immediate problems ...no delay while 
they check with the home Office. 


THIRD ... Indiana sales engineers draw on our company’s 45 years’ experi- 
ence in designing and producing permanent magnets for every conceivable type 
of application. More often than not, he has a/ready encountered problems 
similar to yours. 


FOURTH ... competently staffed local offices, with direct communication 
with the home office, assure you of the best possible service . . . expedite rush 
and emergency deliveries, when necessary. 


FIFTH ... Indiana salesmen are backed by the World’s largest engineering 
staff devoted solely to the design and application of permanent magnets... and the 
World’s largest and most complete magnetic research and production facilities. 


DO YOU ANTICIPATE a need for magnets 
in your experimental work, or for use 
around the plant? Catalog #11-A3 lists a 
wide assortment. Drop us a line... we'd 
like to send you a copy. 


INDIANA 
PERMANENT THE INDIANA STEEL PRODUCTS COMPANY 


World’s Largest Manufacturer of Permanent Magnets 
MAGNETS $ ‘ r 8 
VALPARAISO, INDIANA 
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Thats Whore Hotwthc kill Spat Bu Tanai Housing Bases 


Hermetic’s specialist-engineers can help you avoid trouble 


We have used all glass in the internally exposed area 
of our No. 1619 Transistor Base. This all-glass construction 
prevents contamination of a transistor wafer when closure 
is made after mounting. Had we left this area as metal... 
your “buttoning-up” operation would float solder and flux 
right in under the wafer. When this occurs, the possibility 
of contamination or degradation of the wafer is raised, and 
with results that are difficult to predict. 


in all your hermetic sealing problems. Why not draw upon 
their knowledge and skill?.. 
matched glass or VAC-TITE* hermetic sealing for the most 


. it covers the full range of 


advanced components. 
Write us about your problem, and for your copy of our 
latest addition to the “Encyclopedia Hermetica.” You'll find 


it most complete and up-to-date. é 


*Vac-Tite is Hermetic’s new vacuum-proof, compression construction glass-to-metal seal. 


ae; Hermetic Seal 


Products Company 


31 South 6th Street, 
Newark 7, New Jersey 


Visit us at the [RE Show 


199 Broadcast Way 


FIRST AND FOREMOST IN MINIATURIZATION 
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rn mputing equipment 
omprise a part of the 
reby The Ramo-Wooldridge 


maintain broad coverage 


The Ramo-Wooldridge Corporation (ieemanimcn enon 


DEPT. E-7, 86820 BELLANCA AVENUE, LOS ANGELES 45, CALIFORNIA 
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5-MEGACYCLE OSCILLOSCOPE 


joins the Tektronix 
Type 530 Series 


TYPE 532 


the most 


, Vewatile oscilloscope 
Tee 


This new oscilloscope offers the advantages of all 
six Type 53 Plug-In Units now available — plus 
those yet to come. Only the wide-band units are lim- 
ited by its dc-to-5 mc response. Wide sweep range 
(0.2 ysec/cm to 12 sec/cm) and 4-kv accelerating 
potential complement the signal-handling versatil- 
ity of the Type 532... resulting in performance 
characteristics desirable for a great many laboratory 
applications. 

Extra dependability is designed into the Type 532, 
mainly through circuit simplicity and conservative 
tube loading. Yet it retains all the precision and sta- 
bility you've come to expect in Tektronix oscillo- 
scopes. It is an instrument that will give lasting sat- 
isfaction in all applications within its capabilities. 


Vertical Characteristics 


of the Type 532 
with these 
Plug-in Units 


TYPE 53A—DC to 5 mc, 0.07-ysec risetime. Sensitivity 
0.05 v/cm to 50 v/cm, ac or dc, continuously variable, 


with 9 calibrated steps from 0.05 v/cm to 20 v/cm, $85.00 


TYPE 538 — Same as Type 53A with additional calibrated 
.. $125.00 


ac-sensitivity to 5 mv/cm 


TYPE 53C—Dual-Trace Unit. Two identical amplifier chan- 
nels, dc to 5 mc, 0.05 v/cm to 50 v/cm. Electronic switch 


ing triggered by oscilloscope sweep...or free running at 
about 100 ke $275.00 
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BASIC CHARACTERISTICS 


Wide Sweep Range 

21 calibrated sweeps from 1 
psec/cm to 5 sec/cm, accurate 
within 3%. 5-x magnifier, ac- 
curate and valid on all sweep 
speeds, extends calibrated 
range to 0.2 ywsec/cm. Full 
range —0.2 ysec/cm to 12 
sec/cm, continuously variable. 
DC-Coupled Output 
Amplifier 

Less than 3 db down at 5 mc. 
Adjusted for optimum transient 
response with wide-band units 
plugged in. 

Advanced Cathode-Ray 
Tube 

Tektronix 5” flat-faced preci- 
sion crt with 4-kv accelerating 
potential provides 8 centi 


meters of linear vertical de 
flection. 


Sensitive Horizontal 
Amplifier 
0.2 v/cm to 20 v/cm sensitivity. 


Versatile Triggering 
Internal or external, with am 
plitude level selection or auto 
matic triggering. 


Accurate Amplitude 
Calibrator 

Square wave, 0.2 mv to 100 v 
in 18 steps, accurate within 3% 


DC-Coupled Unblanking 


Vertical Beam Position 
indicators 


Electronic Voltage 
Regulation 


TYPE 532— $825.00 plus price of desired plug-in units 
Prices f.0.b. Portland (Beaverton), Oregon 


TYPE 53D — Differential-input high-gain unit. DC to 350 
ke at | mv/cm; passband increasing to 2 mc at 50 mv/cm 
Full range— 1 mv/cm to 125 v/cm $145.00 


TYPE 53€ — low-level differential-input unit. 50 micro 
volt/em to 10 millivolt/cem, calibrated. Passband 0.06 
cycles to 60 kc. Maximum combined noise and hum, 7 pv 
rms, with input grids grounded $165.00 


TYPE 53G—Differential wide-band unit. DC to 5 me, 0.07 
psec risetime. 0.05 v/cm to 20 v/cm calibrated, with 
separate attenuators for both inputs. Better than 


100-to-1 common-mode rejection for the entire 
passband $175.00 


Be sure to see the Type 532 and 
many other new Tektronix instru- 
ments at the 1955 IRE show. 


Tektronix, Inc. 


P. O. BOX 831A, PORTLAND 7, OREGON 
CYpress 2-2611 + Cable: TEKTRONIX 
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PLAIN FACTS 


ABOUT VIBRATION AND SHOCK MOUNTINGS 


FOR AIRBORNE ELECTRONIC EQUIPMENT 


OUT-DATED UNIT MOUNT BASE 


16 mounting holes and 16 bolts required. 


Unit mountings may be improperly attached to the rack, 
and are very likely to be seriously misaligned during attach- 
ment to aircraft or missile structure. 


Even minor discrepancies in spacing and attachment of unit 
mounts can defeat the whole purpose of the mounting base, and 
result in poor performance and deterioration of equipment. 


Excessive height required. Unit mount bulk imposes reduced 
spacing (X) between support centers, resulting in impaired stabil- 
ity (critical in lateral direction). Greater sway space required, 


Well Designed Electronic Equipment, 
If Poorly Mounted, 
Too Often Operates inefficiently and Unreliably 


Failure also can result from use of inadequate mountings which 
are not engineered for the particular equipment and purpose. 
Conventional shock mounts or so called “isolators”, reasonably 
effective when installed under ideal laboratory conditions, become 
dangerous trouble makers when installed by usual production line 
methods 


Attachment of a base plate to unit mounts to achieve spacing 
control is a makeshift arrangement resulting in excessive weight 
with no height reduction, 


Failure also can result from obsolescent unit mounts employing 
internal rubber, organic or synthetic materials which deteriorate 
rapidly and are susceptible to temperature and environmental 
changes. 


The importance of today’s electronic equipment surely justifies 
the use of integrated mounting systems designed to meet specific 
problems rather than the unreliable application of assembled 
“catalogue” mounts. 


USE OF ROBINSON ENGINEERED 
MOUNTING SYSTEMS results in: 


A. Reliable and uniform performance in every installation 
under all types of environmental conditions, 


B. Reduced cost through “de” ruggedization of equipment 
substantial reduction of size and weight is possible 

by simplified and compact design. 
C. Simplified installation — only four attachment holes 
required—pre-spaced to save time and assure accuracy. 


Want more information? Use post card on last page. 
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TODAY’S ENGINEERED MOUNTING SYSTEM 


Only 4 mounting holes required. 

Prespaced holes in a one piece base plate assure quick, 
accurate attachment. Relationship of all 4 holes is definitely 
fixed (holes spaced for interchangeability with unit mounts). 

No installation errors or misalignment can occur to disturb 


the precise performance of the mounting system as checked and 
approved on acceptance tests. 


Note reduction in mounting height. Important space saved. Maxi- 
mum spacing (Y) of resilient elements at extreme corners provides 
stability. Less sway space required, 


Robinson All-Metal Engineered 
Mounting Systems Assure Outstanding Performance 
and Reliability of Equipment 


The Robinson concept of vibration and shock control is 
the design and application of 100% all-metal mounting systems. 
Engineered with careful understanding of the equipment to be 
protected and performance expected, Robinson mounting systems 
come to you completely manufactured, ready to receive the elec- 
tronic equipment or instrument. 


The integration of these mounting systems into the electronic 
equipment of aircraft and missiles results in reduction of elapsed 
design time and basic development cost. 


Robinson Mountings utilize, as main resilient elements, metal 
wire cushions (MET-L-FLEX), exclusive with Robinson. This 
construction has been thoroughly proven by years of use in nearly 
all military and commercial aircraft. 


Some other important characteristics of Robinson Mountings: 
inherent high damping, non-linear spring rate, performance 
unaffected by grease, oil, water, dust, extreme temperatures or 
environmental changes. 


ones 


For full information about this new concept of 
vibration and shock control, write or wire today 


ROBINSON AVIATION INC. 


TETEREB ? NEW ERSEY 


West Coast Engineering Office: 
3006 Wilshire Boulevard, Santa Monica, California 
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THE HEART OF 
THE CIRCUIT 


1/2 12ATT 12AaTT 


TRIGGER 
INPUT 


fast repetition rate circuit can be 
triggered with either a sine or a 
square wave, and requires a driv- 
ing voltage of anywhere from one 
to fifty volts. The bias voltages 
need not be obtained from a low 
OS eS @ negative HERMETICALLY SEALED PULSE TRANSFORMERS 


for use in blocking oscillators, low level interstage 


pulse output is required, the coupling, and modulator outputs. Made in accord- 
- . ance with MIL-T-27 specifications. These pulse trans- 


FREED MPT-7 transformer pro- formers are designed for maximum power, efficiency 
and optimum pulse performance. Balanced coil 
vides a tertiary winding for this structures permit series or parallel connection of @ High 
windings for turn ratios other than unity. Pulse er. ® Toroids @ 
characteristics, voltages and impedance levels will 
depend upon interconnections made 


ansistor 
Nigh O Reactors 


Pulse Voltage ‘u sharacteriatic 
Kilovolts Microseconds Duty Ratio ance Ohms 

Slocking oseillator or 
interstage coupling 25/0.25 25 0.2.1.0 25 DM-12 
Blocking oscillator o: 
interstage coupling 25/0.25 0,2-1.0 2 DM-12 
Blocking oscillator o 
interstage coupling ) 5/05 ‘ 5 25 DM-18 
Blocking oscillator o 
interstage coupling 5/0.5 5 25 DM.-18 
Blocking oseillator o 
interstage coupling 5/0.5/0.5 5 2 5 1M-12 
Blocking oscillator o 
interstage coupling ) 5 5-2 4 f DM-12 
Blocking oscillator, 
interstage coupling © 
low power output 7 7 5 a 5 2 DM.18 
Blocking oscillator 
interstage coupling © 
low power output 7/0.7 51.5 as s DM.-18 
Blocking oscillator 
interstage coupling o 
low power output 1.0/1.0 2 ' 2 __ DM-16 
Blocking oscillator 
interstage coupling or 
low power output 1.0/1.0 5 2 DM-18 
Blocking oscillator 
interstage coupling or 
low power output LO/LO/10 5 2 5 DM-O1 
Blocking oscillator, 
interstage coupling or 0.15/0.15 
low power output 0.43/04 0,2-1.0 DM«#& 


FREED TRANSFORMER CO., INC. 


1722 Weirfield St., Brooklyn (Ridgewood) 27, N. Y. 





about Regohm may 


Advertisement 


What you dont know, 


change all your 


eur 


ideas about control systems 


Regohm control offers many advantages to the design engineer 


Take Length of Life, 
For Instance: 

Unlike vacuum tubes which have a 
limited life, REGOHM’s life can be 
unlimited, for this finger-type regu- 
lator can withstand extremes of vi- 
bration, shock and other ambients. 
Units in the field with contacts 
loaded at 2—3 watts per step are still 
operating after four years. When 
contact fingers are conservatively 
loaded at 6—8 watts per step, many 
thousands of hours of life will be 
obtained. In applications where 
REGOHM contact fingers are loaded at 
12 watts and one ampere, life can be 
at least 1000 hours. 

REGOHM and its associated chassis 
is a simple self-contained unit. It is a 
manufactured rather than an assem- 
bled regulator, with firm internal 
connections, pre-tested and ready for 
original use or replacement. By 
proper use the REGOHM can outlast 
the equipment it controls. Most other 
regulating devices comprise a system 
of numerous interconnected compon- 
ents. System failure depends on the 
number and life of its components 
and the required complexity of its 
circuitry. The simplest self-contained 
device is the most reliable. REGOHM 
is the simplest. 


Regohm’s Stability Permits 
Simplicity in System Design: 
In electronic or magnetic control 
systems, stability frequently can 


110 


By W.H. WALTER 


Sales Manager, Electric Regulator Corp. 


Norwalk, Conn. 


only be achieved by adding anti-hunt 
networks. REGOHM’s built-in dash- 
pot acts as a reliable system stabi- 
lizer, eliminating engineering time 
and simplifying the system. Elec- 
tronic systems and magnetic ampli- 
fiers, which require many hours of 
engineering and experimentation to 
achieve system stability, can be ad- 
vantageously replaced by REGOHM 
with its built-in system stability. 
Maintenance? Simple! 

Once the REGOHM control charac- 
teristic has been set and its dashpot 
adjusted at the factory, the unit 
should never be touched again. 
Should a REGOHM fail due to external 
circumstances or for any other rea- 
son, replacement can be speedily 
made by unskilled personnel —is sim- 
plified by REGOHM’s plug-in construc- 
tion. Since all units for the same 
application are interchangeable, no 
adjustments or tests are needed. 


Regohm is Compact, Small sized, 
Lightweight, Inexpensive: 

REGOHM and associated equipment 
require but a fraction of the space 
taken up by tubes or magnetic ampli- 
fiers. With requirements for minia- 
turization, where space and weight 
are at a premium, the design engi- 
neer can incorporate REGOHM in a 
system and replace a cabinet full of 
tubes or the bulky, heavy magnetic 
amplifier, frequently improving sys- 
tem performance. REGOHM gives 


Want more information? Use post card on last page. 


four-way economy: l-long life . . 
2-low initial cost . . . 3-low service 
and maintenance costs... 4-smallest 
space and weight. 


Regohm is a Versatile Unit: 


In line load regulation, design engi- 
neers find REGOHM a reliable, eco- 
nomic controller. Whether the job is 
regulating filament voltage or light 
intensity ...saturable reactors or 
rotating machines ... arc lamp cur- 
rent or over-under relays, REGOHM 
is without peer. 

REGOHMS are controlling rotating 
equipment made by every major 
power equipment manufacturer in 
the country. They are now standard 
on units meeting the toughest com- 
mercial and military requirements. 
Generators using REGOHM range 
from watts to kilowatts. 

REGOHM is used as a power ampli- 
fier in precision frequency control- 
lers, precision filament voltage regu- 
lators, dynamotor voltage regulators 
and light intensity regulators. Also 
in governor-sensed speed regulators 
and tension controllers for winding 
machines. REGOHM’s high power gain 
simplifies system design and im- 
proves performance. Stability prob- 
lems are efficiently and economically 
solved by the built-in dashpot. Since 
REGOHM’s signal coil and resistor 
circuits are completely independent, 
they may be connected in circuits of 
widely differing impedance levels. 
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Regohm Gives You 
These Additional Advantages: 
Unlike tubes REGOHM requires no 
preheat period: it operates from the 


word “go.” It is faster acting than any 
other finger-type regulator and its 
shock resistance is higher. REGOHM 
will operate at high temperatures. 


It can be used in circuits requiring 
very low impedance. In applications 
where variations in voltage occur, 
REGOHM means reliable, close control. 


More than three years 


of regulating voltage of motor alternators 
on Sun Oil motor barges 


REGOHM is regulating speed and voltage of a motor 
alternator that powers Radiomarine Type CR103 
radar equipment aboard the motor barge Mystic Sun, 
owned and operated by Sun Oil Company. Installed on 
three other barges as well, REGOHM has been operating 
for more than three years on each without replace- 
ment or failure, and is still going strong. 

Sun Oil engineers tested REGOHM and applied it to 
their system. Their reasons? The regulator’s long life, 
simple replacement feature, stability and very fast 
speed of response. And, as the barges are equipped 
with electric pumps and winches and other equipment 
that present continuously and violently varying loads, 
REGOHM’s ability in maintaining constant voltage 
won the approval of Sun Oil’s engineers. 

REGOHM’s regulation of Electric Specialty’s motor 
alternator operating from 110 Volt DC input and 
furnishing 400 Cycle, 115 Volt AC output, relieved 


the radar operator of manually controlling voltage. 
At the same time, REGOHM’s close, continuous regula- 
tion prevented the rapid defocusing of the pattern 
on the cathode ray tube that previously resulted from 
any marked voltage change. 

To Radiomarine equipment, this automatic control 
means a reliable power supply that enables radar 
operation at full efficiency. To the skippers and the 
men who man Sun Oil’s barges, REGOHM spells safety 
at sea, 





It is important for you to know: Regohm Sales Representatives across the nation 


assist you at no cost in applying Regohm to your control system 


Within driving range or the reach 
of telegram or your local telephone 
a seasoned sales engineer is ready to 
assist you, at no cost, with your con- 
trol problem. Given the necessary 
data, they will help you engineer 
required circuitry recommend 
the proper REGOHM type... calculate 
the resistor network ... suggest de- 
sign modifications for optimum per- 
formance ... analyze final designs 
... assist in testing pre-production 
models...service your requirements. 

And behind this network of field 
engineers, stands the able research, 
development and production team 
of Electric Regulator Corporation, 
ready to tackle your control problem, 
whether it involves existing systems 
or advanced developments. Here is 
an engineering assurance policy for 
optimum system performance at 
minimum cost. Take advantage of it. 


REGOHM 


ELECTRONICS — March, 1955 


ELECTRIC REGULATOR 


NORWALK, CONNECTICUT 


Check this list: 
Battery Chargers [(_) Locomotive Braking 
Systems 

] Wire and Radio 
Communication 
Systems 


Airborne Equipment 
Portable and 
Stationary Generators 
] Marine Radar 
[-) Underwater Sound f 
Systems 
Telephone Central 
Station Equipment 
] Railroad Signal 


| Air Navigational 
Systems 


(-) Guided Missiles 


[]) Olt Field Exploration 


Systems Systems 
Refrigeration (_) Signal and Alarm 
Equipment Systems 


[} Filament Regulation ( Instrumentation 


] Computers Systeme 

] Airport Lighting C] Magnetic Clutches 
Systems 

} Inverters (J Tension Control 

] Railroad Car Lighting Equipment 
Systems ] Saturable Reactors 


If you find your equipment or sys- 
tem listed, or have a problem in other 
fields, contact Electric Regulator 
Corporation, 100 Pearl Street, Nor- 
walk, Conn., or your local sales engi- 
neer. Their know-how in the control 
field will promptly be made available. 


CORPORATION 


TEMPLE 86-4311 


Want more information? Use post card on last page. 





SALES REPRESENTATIVES 
New England Office 


Electric Regulator Corporation 


HOME OFFICE. Norwalk, Connecticut 


H. P. Woodit & Associates 


148-03 Hillside Avenue, Jamaica 35, N. Y, 


Alan E. DeCew Agency 


P. ©. Box 207, Sodus, New York 


Brookfield and Company 


53 Cricket Avenue, Ardmore, Pennsylvania 


Gardner and Henry 


P. ©. Box 9201, Charlotte, North Carolina 
Sheridan Associates 

Roselawn Center Building, Cincinnati 37, Ohio 
The Satullo Company 


4512 N. Woodward Avenue, Royal Oak, Michigan 


Electric Regulater Corporation 
600 $. Michigan Avenue, Chicago 45, Iiline 


H. M. Richardson & Company 


9 E. 22nd Street, Minneapolis 4, Minnesota 
Radio-Technical Sales Company 

4910 Lane Rood, Kansas City 29, Missourl 
Robert E. Nesbitt Company 

1725 Cedar Street, Dalias 1, Texas 
C. 8. Parsons and Company 

3028 First Avenue, Seaitle |, Washington 
£. L. Bermon Company 


78) Natoma Street, San Francisco 3, California 


Richard 7. Puelicher, £.€. 


3151 E. Colorado Street, Pasadena 8, California 
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cv coms 


Tab-mounting Bakelite 
shaft control 


Just right for rear-of-chassis or concealed 
front panel controls in TV receivers. . . 
especially in high voltage circuits. Meas- 
vres only 0.894” in diameter, yet han- 
dies a full .5-watt. Write for data on 
Stackpole Type LR-6. 
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AVAILABLE THROUGH PARTS DISTRIBU- 
TORS! For name of nearest distributor 
stocking Stackpole resistors, switches and 
‘EE’ iron cores write: Distributors’ Divi 
sion, Stackpole Carbon Co., 26 Rittenhouse 
Place, Ardmore, Pa, 
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... A dependable source 
of reliable components 


for over 30 years 


STACKPOLE 


Composition 


CAPACITORS 


Cost-saving, low-value, 
fixed types 


Originated by Stackpole, these tiny 
units not only represent the simplest, 
most inexpensive capacitor design yet 
produced — but likewise have charac- 
teristics that make them more desir- 
able than larger, more costly capacitors 
for many uses. 47 standard types, 0.1 
to 10.0 mmf. Write for Stackpole GA 
Capacitor Bulletin. 
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Engineering 
Samples 
ee el ee weit hy 


Engineering samples of standard 
_.. the ssive little Stackpole components are available 
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radio and television sets than any other brand. 








International Resistance Company, 401 North Broad Street, Philadelphia 8, Pa. 
IRCAL INDUSTRIES, Los Angeles, California 
VAN DYKE INSTRUMENTS, Inc., St. Petereburg, Florida 
INTERNATIONAL RESISTANCE CO., Lid., London, England 


International Resisiance Co., Lid., 349 Carlaw Ave., Toronto 








ee eee eee 





NEW SA25 


Microwave 
JT oTa ie Me Vile e 41s 


ACCURATE — Calibrated micrometer wavemeters . . . lifetime 
accuracy to 05% with incremental accuracy to better than 
005% independent of Klystrom changes. Transmission wave- 
meters for maximum indication without “pulling”. 

RELIABLE — Double conversion for stability with maximum 
drift . , . standard replaceable klystrons . . . no complex har- 
monic interference. Highly efficient circuits with minimum 
power consumption, designed for cool, continuous operation. 


ECONOMICAL — 99.8% of all microwave research, development, 


eer ca 


800 mc/s to 10,250 mc/s 
Oh ee ee ee 


K-Band Coverage to 40,000 mc/s 





THE VECTRON 25 SERIES K-BAND MICROWAVE SPECTRUM 
ANALYZERS are complete, including a display unit, and R.F. 
assembly and a K-band mixer to cover the desired portions of 
the “K-Band” region of the microwave spectrum. 


Due to the relatively recent development of the equipment for 
use in K-band and the band’s extremely broad range, it has been 
necessary to develop several assemblies to cover economically 
the most active portions of the spectrum. 


production, test, installation and maintenance requires precise SA25K1 15.3 kmc/s to 17.7 kmc/s 
work in a specific portion of the microwave spectrum, usually S$A25K2 22.8 kmc/s to 26.4 kmc/s 
only a few hundred megacycles wide. Compromise coverage $A25KQl 34.0 kmc/s to 38.6 kmc/s 


of large areas costs more and delivers less. 


The $A25 Spectrum Analyzer includes 

5% medium persistence CRT display. © Choice of I. F. Amplifier. 
Dual range sweep-2 to 20 or 6 to 60 CPS in two overlapping ranges. 
Standard CRT bezel for camera or hood, 

Improved frequency spread control 

New wavemeter marked gain control. 


SPECIAL K-BAND MIXER — R.F. ASSEMBLY COMBINATIONS pro- 
vide coverage of other ranges from 12.4 to 40.0 kmc/s. 


Individual K-Band R.F. Heads may be purchased separately, or 
with the new Vectron SA25 Microwave Spectrum Analyzer. 


Interchangeable R.F. Heads Available to 40 kilomegacycles 


2541 800-2400mc/s 25Clb 4240-4910m<'s 25X2b 5700-6600m<c’'s 25X1b 9500-10,250mc/s 25K1 15,300-17,700mc’s 
2081 2400-3650mc/s 25Cla 4240-5900m<'s 25X2a 5700-7425mc/s 25Xla 8500-10,250mc/s 25K2 22,800-26,400m<c's 
208le 2400-4040mc/s 25¢1 5100-5900mc/s 25x2 6250-7425mc/s 25x1 8500-9660m<'s 25KQI1 34,000-38,500m«c s 


F come 
ee TRON at the 1.R.£. SHOW 
381-383 Microwave Avenue 







‘ 


VecTROH 


POTENTIOMETERS 


\ 


3 
“Standard fe wore “From 


Units” Stock” 


AS STANDARD UNITS 


Now available... with more to come 


®@ Standard Components... from stock. 
® Standard Quality ... to meet all usual 
precision requirements. 
@ Standard Prices... from our published price list. 
@ Standard Specifications 


Sizes: %", 1'Ae", 2” diameters 
Linearity: from “4% 


Rotation: 320° and 350° 
Bearings: Sleeve and ball 


Overoll Resistances: 10 to 100,000 ohms in 16 values 
for each diameter 


WRITE for Bullétin SA25 and 
Bulletins on R.F. Heads 





NEW VECTRON 
VFS 250 


WEeTa tell (-Mga tetas 7 
Power Supply 





FOR TESTING 
Airborne Electronic Equipment 


FOR POWERING 
Vibration Shakers 


Airborne Electrical Systems 
Servo Amplifiers and Equipment 
Synchro and Selsyn Systems 
Transformers and Inductors 
Export and Foreign Equipment 


Choppers and Vibrators 
Magnetic Amplifiers 
FOR CONTROLLING 
Synchronous Motors 


Processing Equipment 
@ Full negative feedback networks for 
instantaneous voltage control. 
@ Built-in two range stabilized frequency generator. 
@ Grounded output with polarized receptacle for 
maximum safety. 
@ Compact, semi-portable package for bench use. 
Output Power 


at 100 to 130 V_ 
Output Frequency —— 


{ 250VA continuous 
( 300VA intermittent 
45-2,000 cycles 


Output Voltage —--—_———— 0-1 30 Volts 
Tempereoture Coefficients of Resistance Wire: Output Regulation } + 1% to 1,000 cycles 
0.0002 parts per °C _zero to full load ~~ + 2% to 2,000 cycles 
Starting Torque: from | inch-ounce Line Regulation ———-{ + 1% maximum change 


at 250VA 


for 105-125V input 


VECTRON., inc. 





1 ( cf | : “> 
a — 4 if clrone Cand C Lé« EI, 0/2 VOTE RIE A TETAS e. ITA 
404 MAIN STREET WALTHAM 54 ~ MASSACHUSETTS 
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“WITH STANDARDIZED PARTS 


Pesco “‘coordinated-frame” electric motors pro- 
vide you with several important advantages. 

First, they provide maximum power packaged 
in a minimum-sized unit to meet every installation 
and operating requirement from .01 to 11.0 
horsepower. 

Second, by using standardized Pesco parts in a 
series of coordinated frame sizes, Pesco lowers 


unit cost and greatly simplifies the stocking of 


service parts. 

Finally, Pesco motors are supplied for DC or 
AC in a full range of voltages. DC motors are 
available with Series, Shunt, or Compound wind- 
ings, 6 to 120 volts, 1/100 to 11 horsepower, and 
speeds up to 15,000 rpm. 


Ome tly 


AGRICULTURAL 


INDUSTRIAL 


Pesco AC high frequency induction motors of 
the squirrel cage type are available in | or 3-phase 
types for 400-cycle operation at various voltages. 
These motors range from 1/100 to 9 horsepower 
at speeds up to 12,000 rpm. Motors are produced 
in all types of enclosures for continuous or inter- 
mittent duty. 

When your electric motor requirement demands 
(1) dependable power, (2) minimum space, and 
(3) minimum stocking of service parts—YOUR 
BEST BUY IS PESCO. 


Call or write the Home Office, Bedford, Ohio for full 
information on these outstanding PESCO products. 


Sa sty me ei 


AIRCRAFT AUTOMOTIVE CONSTRUCTION 


PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS 


PRODUCTS DIVISION 


BORG-WARNER 


24700 NORTH MILES ROAD ° 


CORPORATION 


BEDFORD, CHIDO 
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EARTH MOVING 


“PIG-TAILORING” 


- + « @ revolutionary new 
mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 


o“ “* 
MINIATURIZED ASSEMBLIES. SPIN-PIN“ *. 
The “PIG-TAILOR” plus “SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 
@#eee2ese shapes — 3 minute set-up — No accessories — Foot operated — | hour 
training time. 


PIG-TAILORING provides: PIG-TAILORING yearns 
. Uniform component position 6. Individual cut and bend lengths . Diagonal cutters. . Broken leads. 
Uniform marking exposure 7. Better time/rate analysis. . long-nose pliers. :. Short circuits from clippings. 
Miniaturization spacing control. 8. Closer cost control Operator judgment. 8. 65% chassis handling. 
"S$" leads for terminals. 9. Invaluable labor saving, . 90% operator training time. 9. Excessive lead tautness. 
. “U" leads for printed circuits 10. Immediate cost recovery. . Broken components. 10. Haphazard assembly methods. 


* PATENT PENDING 


BRUNO-NEW YORK dead beat CORPORATION 


ee, ae ee ee ee ee ® NEW VORK: } | 


THE CHOICE OF ALL ARMED SERVICES 
FOR MICROWAVE POWER MEASUREMENTS 


POWER ¢ PULSE and CW -—5uW to SW average 
FREQUENCY : 20mc — 10,000mc 
°5%, Absolute at all ranges 
ACCURACY * frequencies, temperatures 
‘© ee + « + INDICATIONS: Direct Reading 
eee CALIBRATION: Compensates for All Variables 
eeeeee RF COMPONENTS: 3, 6, 10 and 20db Attenuators, 
Bolometer Mount and Elements, R-F Cable 
e+e BOLOMETER: Broadband, High Overload Capacity 
eeeeree PLUMBING: %” and %_" 50-ohm Coaxial 
eeevee POWER SOURCE: 115VAC +15%, 50-1000 cps 
eo eee s+ CONSTRUCTION: Rugged, meets all JAN, MIL re- : : _—-—— 
quirements ar , nigga 
TYPICAL APPLICATIONS 4 oe | 
Microwave Links . . . Television . . . Communications... : Je ' mamas 
Radar . . . Telemetering . . . Signal Generators .. . , | 
Laboratory Standards. ee 


Write for descriptive literature to Department E-3M 


1 
1 
| 


HORE AVA CLAM USAC RCE UCtLICLE 


i 


aa. ° NEW YORK 1, N. Y 
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5 


Withstands 0 to 2,000 
cycles vibrationto 30G 


Withstands up to 60 G shock without 
contact opening, 2,000 ft.-ibs. with- 
out contact transfer or damage. 


er Ets ee Se AE. 
to meet MIL-R-25018 (USAF) and 
PSYC SRE MO ae aie 


Available for both 85°C and 125°C 
ambient Nominal coil voltage 26.5 
volts DC. 


yy Te RUC 


Cs than existing relays in its 
class! 


Far superior in performance and durability to pre- 
vious types, the new Dunco FC-6 hermetically- 
sealed general-purpose relay is priced materially 
lower. 

Designed from a background of 5 years experi- 
ence with the Dunco 220XFX100, the FC-6 offers far 
greater simplicity in its moving parts; easier con- 
struction and adjustment; extreme rigidity for high 
vibration and shock; high contact pressures; low 
contact bounce; plenty of contact over-travel; and 
complete absence of internal gaseous materials 
which might cause contact unreliability. 

Vibration resistance of 0 to 2,000 cycles up to 
30 G's is attained .. . a heretofore unheard of per- 
formance for relays of this class. 

Throughout, the Dunco FC-6 incorporates safety 
factors that make it ideally suited for difficult appli- 
cations, even in low-energy circuits. 

Write, wire or ‘phone for Dunco FC-6 Relay Data 
Bulletin L2406 giving complete specifications. 


T “DUNN 


STRUTHERS-DUNN, INCORPORATED, Pitman, J. 


SALES ENGINEERING OFFICES IN: ATLANTA * BALTIMORE © BOSTON © BUFFALO * CHARLOTTE * CHICAGO 
CINCINNATI © CLEVELAND * DALLAS * DETROIT * KANSAS CITY * LOS ANGELES * MINNEAPOLIS * MONTREAL 
NEW ORLEANS * NEW YORK * PITTSBURGH * ST. LOUIS * SAN FRANCISCO © SEATTLE © SYRACUSE * TORONTO 
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*With four Texas Instruments 
grown junction n-p-n germanium 
low cost, high gain transistors, the 
Regency radio achieves power 
gains of 32 decibels in each inter- 
mediate-frequency stage and 37 
decibels in the audio stage. One 
transistor is used as a combina 
tion mixer-oscillator, two as inter- 
mediate-frequency amplifiers, and 
one as an audio amplifier, Output 
transformer also TI manufactured 


«+. uses Ti transistors! 


Using four high gain Texas Instruments 
transistors, the world’s first transistor- 
ized consumer product a high per- 
formance pocket size radio - is now 


available on the retail market! Priced 
under $50, the world’s smallest com- 
mercial radio receiver (manufactured by 
Regency of Indianapolis) achieves bet- 
ter performance than many much larger 
conventional sets. To produce the special- 
ly designed transistors used in this superb 
little instrument, TI has developed ad- 
vanced manufacturing techniques that 
assure uniformly high product quality as 
well as mass production quantities. 


With the transistor radio already a real- 


See the industry's widest line 


of semiconductor products 


itclfry 


ity, the multi-million dollar consumer 
market is ready and waiting for still 
more transistorized products. Don’t de- 
lay your own product development for 
lack of suitable low cost, high perform- 
ance transistors. In designing transis- 
torized products, depend on transistors 
from Texas Instruments, a leading sup- 
plier of transistors for a variety of com- 
mercial and military applications. Pro- 
ducing the industry's widest range of 
semiconductor devices — silicon or 
germanium; diodes or transistors 
Texas Instruments is your most expen- 
enced source of supply for dependable 
semiconductor produc ts. 
, booth 796 at the Radio 
G Engineering Show! 

p 

* 


TEXAS INSTRUMENTS 


cna SC. O°R PF OR A TE D 


6000 LEMMON AVENUE 


ry 


aa 
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Eliminates complex, time-consuming calculations... 


all measurements read from interchangeable charts 


The Z-g Diagraph, by Rhode and Schwarz—one of West Germany’s 
leading instrument makers—is probably the most unusual device ever 
developed for fast, high-accuracy impedance and admittance measure- 
ments. 

The Diagraph indicates results directly on a Smith, or similar, 
chart. It can obtain an entire broad-band characteristic in a few min- 
utes ... present it visually ... without tedious calculating. 

Separate, quickly-interchangeable charts permit measuring of re- 
flection coefficient, resistance and reactance (Smith Chart), or magni- 
tude and phase angle of an unknown impedance. Either can be used 
without recalibration or change in test set-up. 

The transmission characteristic of a four-terminal network, such 
as a filter or attenuator, ean also be read directly. The latter feature 
permits the Diagraph to be used for measuring the phase angle between 
two voltages of unequal amplitude but of the same frequency. 

For further information on the performance and versatility of the 
Z-g Diagraph, mail the coupon to Federal’s Instrument Division. 


put Federal ax; 
Telephone and Radio Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
INSTRUMENT DIVISION 
100 KINGSLAND ROAD, CLIFTON, N. J. 


SPECIFICATIONS: 
ee | oe Type ZDU .. . 30 to 300 mec.; 
Type ZD - 300 to 2400 me. 
mbt ec Impedance: 50 ohms. 


Measuring Range: Impedance .. . 1 to 2500 ohms; 
Phase... 0 to 360°; Attenuation ~ «+0 to W db. 


Accuracy: Amplitude .. . 3%; Phase... 1.5". 
Terminals: Type N. 


Power Supply: 115 volts (or 220 volts), 50 to 60 
cycles, 


Weight: 135 Ibs. 
Price: $5,950 net, FOB, Clifton, N. J. 


—_—saee ee ee me 
Dept. S-113A 
Federal Telephone and Radio Company 
Instrument Division, Clifton, N. J. 
©) Please send further information on the Z-¢ Diagraph. 


0) Please send the latest catalog of Federal Test Equipment. 
SPN ccrntenenenntremennecnncnnes NN ait ince 
Company 


MEO C OO Rares TD 


City. Zone... State 
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DME*, to produce the panel indicator for their equipment. 
Because we have been a leading manufacturer of precision instru- 
ments of all types since 1908, we were able to supply them with 
one single source for the necessary engineering, designing, and 
manufacturing skill needed to produce this complex mechanism 
dependably and in quantity. 

If you, too, have a problem involving the design or production of 
precision instruments, why not consult us? Our staff of experts 
will assist you in arriving at an economical, workable solution. 


ee OR ghar he a es Pepa 
See this and other outstanding Roller - Smith products featuring the “new -look” at Booth 702 1.R.E. Show, Kingsbridge Armory, New York City, March 21 - 24, 1955. 
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For high heat applications 
C-D-F Melamine Dilecto 
cleanly machined by C-D-F 


AIRCRAFT PANEL BOARD 
—~ GB-28M, %" laminate. 
Sawed to shape, holes 
drilled, counterbored and 
countersunk. Machined by 
C-D-F. 


a 


ARMATURE SLOT 
WEDGES — GB-28M, 
sawed into strips, then 
beveled edges were 
broached to angle of 21° 
23’, and strips were cut 
to exact length. Machined 
by C-D-F. 


RF COIL FORM — Natural 
GB-112M Dilecto rolled tub- 
ing, smooth edged. Sawed to 
length; drilled and burred 
by C-D-F, 


TERMINAL BLOCK—GB-28M. 


As operating temperatures rise, melamine laminated plastics 
can satisfy many requirements for component parts. Glass 
base melamine grades of Dilecto resist elevated temperatures 
—up to 300° F. continuously, 350° F. intermittently. They 
have extremely high impact strength; excellent arc resistance 
and self-extinguishing properties. C-D-F melamine Dilecto 
grades are usually specified for many electrical applications 
requiring high arc resistance, mechanical strength, flame and 
heat resistance. 


C-D-F can supply melamine Dilecto in sheets, tubes and rods 
in the following grades: 


GB-28M—Medium weight glass base laminate with melamine 
resin. Highest mechanical strength; excellent arc resistance, 
high heat and flame resistance; self-extinguishing. Dimension- 
ally stable—little affected by temperature and humidity. 


GB-112M—Lightweight glass fabric with melamine resin. 
Substantially same characteristics as GB-28M. Usually 
produced in thickness less than !%”. 


GM-1—Glass mat base melamine resin bonded laminate. 
A lower cost product suitable for many applications requiring 
arc resistance along with good mechanical strength and 
flame resistance. 


USE COMPLETE MANUFACTURING FACILITIES OF 
C-D-F. Make us responsible for your complete job. . . from 
laminates to finish machining of components. C-D-F has 
the know-how to cleanly machine melamine Dilecto to close 
tolerances. C-D-F can save you time, money and waste of 
material. And when you make C-D-F responsible for the 
complete job, you know what you're getting: components 
machined to exact specifications; strict adherence to quoted 
prices; and prompt delivery. 


Write for samples and technical bulletins on melamine Dilecto 


components. Call in a C-D-F sales engineer, tell him your 
problem. He'll help you. 


See our general catalog in Sweet's Design File for more data, the 
address and telephone number of your nearest C-D-F sales engi- 
neer. Also write for technical bulletin and specific cataleg, free 
test samples, or send us your print for quotation. 


® (tieitel Diamond File 


CONTINENTAL-DIAMOND FIBRE COMPANY * NEWARK 28. DELAWARE 


Sawed to shape, grooves INSULATOR — ML rod. Turned on 
milled, corners sanded round. automatic screw machine by C-D-F. 
Holes were drilled, counter- Grade ML is a fine weave cotton 
bored, characters stamped. fabric base laminate bonded with 


Machined by C-D-F. 
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a melamine resin, Easy to machine. 
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We've got the right CDACE 


American Airlines has the greatest capacity in the - 
—more planes carrying freight to more places 
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Capacity, of course, is one measure of a carrier’s 
ability to deliver the goods. That’s why it’s im- 
portant for you to know American Airlines has 
the greatest cargo capacity in the airfreight field. 

But, equally important, when it comes to 
specifying a carrier, is the availability of that 
space—having it where and when it can best 


Went more information? Use post card on last page 





serve you. Here again, American leads all others. 
¢ While providing fast and frequent service to 
seventy-seven key cities throughout the Coun- 
try, only American serves two-thirds of the top 
thirty retail markets—all twenty-three of the lead- 
ing industrial states. 

Add this to American’s superiority in expe- 
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at the right PLACE | 


alrtreight tield 
than any other carrier 


; x 
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rience and handling facilities and you’ll readily 
see why American Airlines is best qualified to 


handle your shipments, while hel ping solve your 
distribution problems. For complete informa- Ie. 


tion, write or wire collect to: American Airlines, 
Cargo Sales Division, 100 Park Avenue, New 
York 17, New York. 
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A meneas Leading Airline 





Phelps Dodge modern 
_ fits new 
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enamel wire 
’ exacting coil designs! 





New processes and controls 
assure uniform quality: 


Uniform over-all size —for uniform windings. 


Uniform softness with high tensile strength 
for tighter windings, reduced breakage. 


Uniform spooling, larger packages for lower- 
cost windings. 


Uniform property balance for good flexibility, 
solvent resistance and dielectric strength. 





Any time magnet wire is your problem, 
consult Phelps Dodge for the quickest, easiest answer! 
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VOLES LT 65 yy 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


TAYLOR 


FIBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL ~ MELAMINE —GILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 





Fuel pump valve seat made of Taylor 
Grade LE phenol laminate resists attack 


by gasoline . . . is tough, long-wearing. 





Coil forms for this solenoid have to oper- 
ate at high temperature ... an ideal appli- 
cation for Taylor Glass Melamine Laminate, 





Base plate for high-voltage TV chassis, 
punched from Taylor Canvas Melamine 
Laminate, has high dielectric strength and 
arc resistance. 


[| 





Insert in face of golf club, made of Taylor 
Vulcanized Fibre, withstands severe impact 
. + » gives long-lasting, long-hitting surface. 


TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli- 
fied . . . schedules safeguarded 

. inventory headaches cured 
... and overall costs reduced by 
having Taylor fabricate finished 
parts to your specifications, 
Efficient, modern facilities are 
ready to serve you, Get in touch 
with Taylor about your specific 
requirements, 
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Taylor Vulcanized Fibre comes in a variety of forms... single and built-up sheets, rolls, strips, 


rods .. . from which you can manufacture thousands of kinds of parts at economical cost. 


Call on Taylor Vulcanized Fibre 
for thousands of product uses 


One of the most versatile of mate- 
rials, Taylor Vulcanized Fibre is 
constantly finding new applications 
in new product designs. And for good 
reason. For this time-proved mate- 
rial affords an unequalled combina- 
tion of economy, machinability and 
performance characteristics. 


It’s light weight and tough. It resists 
severe wear and abrasion. It with- 
standsheavy impact without denting, 
cracking or deformation. It’s a good 
electrical insulator. Its flexibility 
makes it readily formed into a va- 
riety of shapes. Its ease of punching, 
stamping, drilling and cutting offers 
real economies in production. 


The variety of grades in which Taylor 
Vulcanized Fibre is available gives 
designers a broad range from which 
to choose the characteristics best 
fitted to the job at hand. 


Commercial Grade—a_ general-pur- 
pose material with high strength and 
density. 


Bone Grade—best machining prop- 
erties, high impact strength. 
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Taylor Insulation (Fish Paper)— 
tough, abrasion-resistant, readily 
formed, high dielectric strength. 


Trunk and Case Fibre—excellent sur- 
face finish, good bending and bond- 
ing qualities . . . in a variety of colors. 


Super White—high-purity grade 
with smooth finish. 


Abrasive Backing—grades for drum 
and discs, with high flexibility, re- 
siliency, toughness. 


Flexible Fibre—soft grade for gaskets. 


Built-up Fibre—multiple plies bond- 
ed to thickness of several inches. 


This versatile family of materials 
comes in the largest sheet size in the 
industry ...in rolls, strips and turned 
rods ... to give you the maximum 
utilization of the material you pur- 
chase. Ask your Taylor representa- 
tive to stop in for a discussion on 
how you can profitably use Vulcan- 
ized Fibre in your products. 
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‘ Thad PELTED 
ELKHART « INDIANA 


Spectalisls in Precision Mass Production 
of ‘Varttable Resistors « Founded 1896 


THE ONLY COMPLETE LINE FOR ALL COLOR TV APPLICATIONS 


. SIZES—“dime size"’ to 2 1/2” diameter. 5. TERMINAL STYLES—for conventional soldering, printed 


. WATTAGES—2/10 watt to 4 watt. COCUNS GRE WHS WHED. 
6. COMBINATIONS—an endless variety of tandems, both 
single and dual shaft. 


. TYPES—carbon and wirewound with and without attached 
switch 


. MOUNTINGS—conventional bushing, twist ear and snap- A CTS control can be tailored to your specific require- 
in bracket for printed circuits. ment. 





Miniature 3/4" “dime size” 

: ‘ on composition control. Con- 

: ya Me yd Lo 

aa _ Plus tm coM la?) eee 

Na bushing mounted controls. 
CTS type 70. 


ne 


1 1/8” diameter composition € 
control for applications where __ 
ratings up to 3/4 watt required. © 


CTS type 35. 3 

























Concentric shaft tandem con 
tee) Me Lise lAL Titles) mmeleneys 
ing mounting. Designed for 
front panel dual knob applica 
tions, such as contrast and 
Te MRT Ll) Me Lene "a 
rT eit meme ror ele 
or wirewound front and rear 
sections with or without on 
off switch attached to rear 
section. CTS type GC-C252- 
45 with wirewound front 


7 section, composition rear 
Tete eM lini t i 
‘ a re eG 


* 


| — 
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Higher Wattage Carbon 

Controls With Exceptional 

Stability Available 

e ONE WATT: Entire 45 
series 15/16” diameter line 
available with 90 series spe- 
cial one watt military resist- 
ance elements. 
TWO WATT: Entire 35 
series 1 1/8" diameter line 
available with 95 series spe- 
cial two watt military resist- 
ance elements 


Ear mounted tandem for 
preset applications. 
Combines panel space 
saving features of a con- 
centric tandem with the 
economy of an ear 
mounted unit. Available « 

in various combinations § 


of composition or wire- ~ 


pe ALL COLOR TV APPLICATIONS 


and rear sections illus- 


trated. CTS also makes a complete line of controls for military, black and 


white TV, radio and other commercial applications. Consultation 
without obligation available for all your control applications. Write 
for complete catalog TODAY. 


EAST COAST OFFICE SOUTHWESTERN U.S.A SOUTH AMERICA 


Henry E. Sanders John A. Green Company Jose Luis Pontet 
130 North Broadway 6815 Oriole Drive Buenos Aires, Argentina 


Camden 2, New Jersey P.O. Box 7224 Montevideo, Uruguay 
Ph Woodlawn 6- 1668 Rio d , 
CHICAGO TELEPHONE SUPPLY TO Cases Stoo «allan 8 Texan ty 
Co Thad PLLA) 
WEST COAST OFFICE CANADIAN DIVISION OTHER EXPORT 


Robert A. Stackhouse C. C. Meredith & Co., Ltd S 
‘ yivan Ginsbury 
928 S. Robertson Bivd Streetsville, Ontario 8 West 40th Street 


ELKHART + INDIANA ee Phone: 310 New York 18, New York 
TWX No. BEV H 7666 Phone: Pennsylvania 6-8239 


Spectalishs tn Prectston Mass Production of Variatle Reststorws + Founded 1896 


































If your specialized design requires 
cathode-ray tube characteristics beyond the 
capabilities of a standard RETMA tube, 

‘ only disappointment or excessive cost can 

result from “making do” with a cathode-ray 











tube that only approximates design requirements. 
For such problems Du Mont special cathode-ray 
tubes—tailor-made to your specific requirements 
provide the answer. Either by modifying an 
existing design or by developing a wholly new 
tube, Du Mont will create an indicating element to 
match your requirements perfectly. Moreover, the 
vast production facilities of Du Mont are at your 
disposal, so that whether your requirements are 
for a single tube, or for production quantities, 

Du Mont can DELIVER..And you may be sure that, 
regardless of the quantity, all tubes will be 

built to the same rigid specifications as the 
original hand-made model. 


Cathode-ray Tubes ff TMLOR- 


Whether you require a special cathode-ray 
tube, or one of the complete line of ; 

standard, RETMA types, or one built to i UOVUEVEMANEAAUAATOALALACAVATATA 
MIL-E-1 specifications, turn to ; 

Du Mont. The longest and most 
varied experience in this country in 


mn RA 








designing and building cathode-ray BII16P-; 21-Ineh rectangular J an 
o wae 
tubes of all types assure you the electrostatic focus and magnetic WO ean 


deflection tube primarily for 


consistently high quality and 
radar applications, 


reliability that have made 
Du Mont THE name in 
cathode-ray equipment 
for twenty-five years. 


ea | } * | 
ot «,' & % 
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} @® ee —L 
{ - 3 | 
eS + , Snes 7 8 o* | + 
% sini oe Le - 
5) ace \ } 1138 
4204 oe ¥ f 
eens ts { | | size 
nee e SATO OCA K1124P-; 5-inch square tube 
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with 5 independent electron . 
gun and deflection structures. \» _*/ 


-—t 





5 B11 25P-; 5-inch radar tube 
with very short neck te 
meet stringent mechanteal 


For information on specifications. 
Du Mont’s Special Tube 
facilities, write: 
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IDENTICAL AMPLIFIERS IN NEW PRECISION 
CATHODE-RAY OSCILLOGRAPH 





THE DU MONT TYPE 340 


@ Identical, sensitive X- and Y-amplifiers 














Yes, and also precision, simple operation, 
ruggedness, reliability, ease of maintenance all 
characterize the new Du Mont Type 340 which 
can well take its place as the oscillograph for 
those who require the best for their important 
studies. 


Identical amplifiers, unexcelled in other com- 
mercial instruments, make the Type 340 a 
powerful tool for measuring electrical phase or 
mechanical resonance. Controls can be adjusted 
for less than 1° relative phase shift between 


by Du Mont typified by: 


Type 330 
Type 300 





TECHNICAL SALES DEPARTMENT 
ALLEN B. DU MONT LABORATORIES, INC., 
760 BLOOMFIELD AVE., CLIFTON, N. J. 


@ Amplifier response dc to 100 kc 
@ All potentials regulated for stability 
@ Hard-tube linear sweeps with beam gate 


@ Mono-accelerator cathode-ray tube 


for distortionless presentation 


amplifiers below 100 kc. Distortion in ampli- 
fiers and sweeps is negligible. D-C stability sets 
new standards. Shifts in level are scarcely 
observable, even over long periods of operation. 
The Type 340 truly fits the needs of the 
discriminating engineer and scientist. 

For further information on the Type 340 
write to: Technical Sales: Department, Allen 


B. Du Mont Laboratories, Inc., 760 Bloomfield 
Avenue, Clifton, New Jersey. 


In less than a year you have seen a complete new line of precision instruments 


Type 336 CRO dc to more than 20 mc, high brightness 
Type 329 CRO dc to 10 mc, high voltage 

Type 327 CRO dc to 5 me, precision calibration 

Type 324 CRO microvolt sensitivity, de to 300 kc 
universal electronic switch: de to 15 mc 
precision time calibrator 


And now the Type 340 with identical amplifiers, de to 100 kc — PRICE $335.00 


mT 





SEE THE DU MONT EXHIBIT AT THE IRE SHOW BOOTHS 264-266-268 
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Pos Now — Du Mont, whose brand has long been the hallmark 

‘ of superior quality, reliability and performance, offers the 

most complete line of high-resolution cathode-ray tubes for 
radar. Below, in tabular form is listed a cross-section of 
types. However, the full story cannot be told here. 


All tubes can be furnished with P7, P14, P19 or P21 screens. 
Other screens are available where special requirements 

must be met. Screens can be metallized on any tube, and 
metallization is recommended for operation above approxi- 
mately 5000 volts, to provide optimum screen stability and 
to increase light output. 


Du Mont facilities are set up to work closely with you. We 
are prepared to build, to your specifications, tubes which 
p exactly match your needs in any size up to 30-inches in 
diameter. 
- For complete specifications on these or any Du Mont 
_ cathode-ray tubes, or for information on Du Mont special 
tubes, write to Technical Sales Department at address below, 





Typical Radar Tubes Available From Du Mont 
(Not a Complete Listing) 
LENGTH TYPICAL ANODE NO. LINES IN TYPICAL LINE 











TUBE TYPE (INCHES) VOLTS USEFUL DIAM. WIDTH (INCHES) 
5AHP— 11% 7,000 550 0.008 
ELECTROSTATIC 7ABP— 13% 7,000 650 0.009 
FOCUS 10uUP— 17% 10,000 900 0.01 
> 10WP— 16%. 10,000 650 0.014 
Magnetic 12ABP— 18% 10,000 700 0.016 
Deflection B1116P— 23% 16,000 700 0.02 
(Rectangular) 
B1125P- 7 (seated) 8,000 450 0.01 
MAGNETIC scp, 11% 5,000 450 0.01 
FOCUS 7BP— 13% 7,000 550 0.01 
«.  lOKP- 17% 9,000 650 0.015 
ao 120P-A 19% 7000 550 0.018 
12SP— 18% 9,000 625 0.018 
K1233P— 18 8,000 400 0.015 
ELECTROSTATIC FOCUS K1137P— 24% 7,500 725 0.015 
Deflection K1187P— 22% 10,000 625 0.017 


ae mee ea a ae 
ALLEN B. DU MONT LABORATORIES, INC 
mG alae Na ee a a 
SEE THE DU MONT EXHIBIT AT THE IRE SHOW BOOTHS 264-266-268 (SEE NEXT PAGE) 
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Yours for the asking... 
up-to-date listing of 
New Instruments by : 


We have been adding so rapidly to our new 
line of high-precision instruments, that we know 
any Du Mont catalog you may have is obsolete. 

A new 8-page quick-reference catalog that outlines 
in greater detail the new Du Mont line of high 
precision instruments is just off the press. 


Get your copy now by writing to us at the address 
below. 
Meanwhile, here is a brief review of these great 


new instruments, together with some of their 

more important characteristics. | 
| 
t 








ACCESSORY INSTRUMENTS 


And don’t forget these new accessory instruments, any of which may be used 
with any cathode-ray oscillograph. 


APPLICATIONS 
Crystal-controlled time calibration pulses for use as accurate and dependable time-marker standard 









325 TV line selector for converting any cathode-ray oscillograph into a video signal monitor 
330 Electronic switch converts any single channel cathode-ray oscillograph to dual-channel or any a-c counled 


osillograph to d-c operation 
Differential transformer control is complete unit for differential transformer operation 
Strain gage control for use with any commercial strain-gage 






332 
335 
TECHNICAL SALES DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC., 760 Bloomfield Ave., Clifton, New Jersey 
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FILTRON TYPE FSR-104 
600 VDC/250 VAC 
100 AMPS 
0-400 CYCLES 






ATTENUATION DB 
8 


100 KC 


~me 


This 20 page catalog contains valuable data on 
FILTRON RADIO INTERFERENCE FILTERS for 
SCREEN ROOMS, INDUCTION HEATING EQUIP. 
MENT, DIATHERMY SETS, X-RAY UNITS and 
other electrical interference-producing equip- 
ment. Included are illustrated installation rec- 
/ . ommendations, essential information on 
| applications, attenuation 
characteristics and me- 
chanical dimensions . . 
Your copy gladly sent free 
upon request 









MEASURED IN A 500 SYSTEM 
PER MIL-STD-220 


| JUST OFF THE PRESS— Write for your copy 
| RADIO INTERFERENCE FILTER CATALOG 






| SALES REPRESENTATIVES 


HIGH ATTENUATION e CONTINUOUS DUTY ¢ HERMETICALLY SEALED 


SCREEN ROOM FILTERS 





FILTRON TYPE FSR-502 
500 VAC/DC 
100 AMPS 
Frequency Range 1000 te 15,000 MC 





ATTENUATION CHARACTERISTICS 
 FILTRON +e ROOM FILTER ett 





FREQUENCY 1000 MC 


Screen room manufacturers specify and install FILTRON Screen Room Filters as 
standard equipment. 

FILTRON Screen Room Filters are used in the majority of industrial, government 
and military screen rooms, to meet the requirements of specification MIiL-S-4957, 
and wherever critical RF measurements are required. 

FILTRON has over 40 types of Screen Room Filters available, ranging from 1 Amp 
to 1000 Amps, 28 VDC to 500 Volt AC/DC, 0 to 1000 cycles. Complete technical 
information available. 

FILTRON RF Interference Filters are also specified in the latest types of Radar, 
Radio Transmitters, Receivers, Motor Generator Sets, Inverters, Aircraft, Electronic 
Systems, and numerous other “restricted” equipments. 

When you have an RF Interference Filter problem, consult FILTRON —the most 
dependable name in RF Interference Filters. 


G. $. Marshall Co., Pasadena, Cal Holliday-Hathaway, Cambridge, Mass., Canoon, Conn. 

Roy J. Magnuson, Chicago, III. Sales Offices at: New York, NM. Y., Great Neck, N.Y 

Massey Associates, inc., Narbeth, Po., Rochester, N. Y., Binghamton, N. Y¥ 
Washingon, 0. C Weod-Ridge, N. J. 


An inquiry on your company letterhead will receive prompt attention. 


we FILFRON co., inc.- FLUSHING, LONG ISLAND, NEW YORK 


LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS 


Visit our booth 649 Circuits Ave., at the IRE Show 
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: in design concept...in dependability 


Weston I3OQOI line 


panel instruments 
with 


Cormag” self-shielded mechanism 






The 1301 line (3%”) furnishes panel instrument 
users with the added dependability, the mounting 
facility, and the new economy which CORMAG 
self-shielded construction provides. These instru- 


Weston CORMAG® ments can be mounted on magnetic or nonmagnetic 
Mechanism snows in panels interchangeably, and there is no magnetic 
combination cutaway and phantom! intereffect of instruments on one another when 


A compact, lightweight permanent mounted in close proximity. For complete informa- 
magnet moving-coil mechanism, tion, see your local WESTON representative or 
self-shielded from the effects of write... WESTON Electrical Instrument Corpora- 
external magnetic fields. tion, 614 Frelinghuysen Avenue, Newark 5, N. J. 


WESTON instruments 
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THIS 

TRANSISTORIZED 

TELEMETER 

IS ONLY A 
“PROGRESS REPORT” 


This 3-channel transistorized telemeter 
although noc yet available for sale as stand- 
ard equipment, is indicative of the advanced 
thinking of Bendixv-Pacific engineers and represents 
another example of this Division's efforts to have new designs 
available in advance of rapidly expanding instrumentation requirements 
This particular unit includes a transmitter and three subcarrier oscillators, all 
encapsulated as a single plug-in component. Although present development has been con- 
fined to the solution of special instrumentation problems, a possible pattern for furure tele- 
meters is indicated. The special features of transistorized components — extremely high shock 
resistance — low heat generation — very low power consumption — small size — light weight — 
provide design tools for a major advance in instrumentation techniques. 


Imagination at Bendix-Pacifie ge 
today is building better products A 
for tomorrow. / 





j — 
tae 
2 ae f 
. . ‘ . ia x ad 
PACIFIC DIVISION « Bendix Aviation Corporation \} }) 
‘ ¢ 
‘ , (o 
11600 Sherman Way, North Hollywood, California Qe16° / avaliable at ai 
levels for Elec- 
\ tronic ee 
East Coast Office: Dayton, Ohio Washington, 0.C. Canadian Distributors: Export Division: Se goons. oon 2 
475 Sth Ave., 1207 American Blvd., Suite 803, Aviation Electric, ltd., Bendix International “— * neering Employ- 
N.Y. 17 Dayton 2, Ohio 1701 “K’’ St. NL. W. Montreal 9 205 E. 42nd St., N.Y. 1) ——— ment Manager. 
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a EEE STS 


ron KLYSTRONS AND TRAVELLING WAVE TUBES 


SCC eeeeeeeeeeeeeeeeeeeeeee 


SPERRY CAN MEET 





IN RADAR DEFENSE, Sperry's Muilti-Megawatt IN GUIDED MISSILES, Sperry's Multi-Megawatt 
Kiystrons hold frequencies 20 to 200 times cioser than Kliystrons make possible more accuratecontrolof missiles, 
conventional radar limits, permit obtaining improved in- permitting guidance over longer paths. 

formation from search radars. 





IN COMMUNICATIONS, Sperry's !ow powered IN CONTINENTAL DEFENSE, Sperry's micro 


microwave beam tubes are providing years of trouble wave beam tubes meet the needs of military radars and 
free service at unattended relay stations communications’ networks which protect our shores 





IN TELEVISION, present Sperry Kiystrons extend TV IN MEDICINE, newly developed |inear accelerators 


microwave networks. More improvements in TV transmis give promise of improved X-ray treatment. 


sion are possible with new Sperry microwave beam tubes 
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YOUR NEEDS 





IN ATOMIC ENERGY, Sperry’s Multi-Megawatt 
Klystrons provide stable driving power for atom smashers 
and high energy X-ray devices for scientific research 


This is the 17th year of continuous 
development and production of microwave 
tubes by Sperry. Out of this experience has 
come a wide range of tubes for today’s 
important microwave uses, covering 
frequencies from 200 me. to 40,000 mc., 
and with power from a few milliwatts to many 
million watts. Sperry microwave beam tubes 
meet military and industrial requirements 
because of their dependability and economy. 


Tomorrow's needs of the development 
engineer in advanced system design will be 
aided by the specialized knowledge of new 
microwave beam tube development 
available at Sperry. 


The facilities of the Sperry laboratories, 
devoted to microwave beam tube and 
microwave test equipment development, 
and the new production plant of the Sperry 
Electronic Tube Division in 

Gainesville, Florida, are at your service. 





IN AIR NAVIGATION, Sperry Klystrons power a 


military radio system to guide air traffic precisely. 


IN UTILITY AND IN INDUSTRIAL USE, 


Sperry microwave beam tubes permit accurate long 
distance controls, such as regulating pipe line flow of oil 
and gas throughout the country 


GREAT NECK, NEW YORK 


P p iH AY GYROSCOPE COMPANY 


CLEVELAND « NEW ORLEANS « BROOKLYN ¢ LOS ANGELES « SAN FRANCISCO + SEATTLE 


IN CANADA «+ SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL 


QUEBEC 


Visit our Booths 351-2-3 at the Radio Engineering Show, March 21-24 
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One big family 
with a single thought 


Whether you need terminals, clips, coils, 
chokes, capacitors — or any of a number 
of electronic components you can be 
sure they’re right if they’re made by CTC. 

One continuing basic idea governs the 
manufacture of every CTC product. And 
that idea is: quality control. We could not 
guarantee our products as we do without 
a constant check of numerous details that 
determine reliable performance. Our qual- 
ity control engineers see to it that these 
manufacturing standards are consistently 
maintained from close scrutiny of raw 
materials right through to inspection of 
finished product. 

Pictured here are a number of com- 
ponents available at CTC including our 


three kits. These components come in 
standard form and are also custom engi- 
neered to meet your particular require- 
ments. We would be glad to give you com- 
plete details, including specifications and 
prices, on any or all CTC units — as well 
as information on how CTC components 
can be specially designed to solve your 
electronic components problems. 

You will find it well worthwhile to use 
components that are guaranteed. Write to 
Cambridge Thermionic Corporation, 437 
Concord Avenue, Cambridge 38, Mass. 
West Coast Manufacturers contact: E. V. 
Roberts, 5068 West Washington Blvd., 
Los Angeles 16 and 988 Market Street, 
San Francisco, California. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard 


SEE THE CTC COMPONENTS ON DISPLAY AT BOOTH 502, IRE SHOW, KINGSBRIDGE ARMORY, NEW YORK, MARCH 21-24th, 


4@CTC Components shown include: A. capacitor; B. standard and insulated terminals; 
C. coil form kit; D. panel hardware; E. coil kit; F. RF choke kit; G. coil forms and 
coils; H. standard and custom terminal boards; |. shielded coil form; J. RF chokes; 
K. diode clips 
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CHATHAM 
RECTIFIERS 


Type 38255 
Half wave, Xenon 
Rectifier. Wide am 


electron 

speech amplifiers and modulators, high power . eer geen ae 
pulse generators to 60 megawatts, ultra-stable , meet to +90° C. Fila 
power supplies, induction heaters, tube pro- . Ps as pong tg 
duction, life test equipment, and many others. ; 


4 Type 122 

A high voltage, 
vacuum rectifier 
for constant supply 
circuits. Filament 
1.25 volts, 275 ma., « 
Peak inverse anode 
voltage 15,000, 
aver. anode current 
1.5 ma 


AL 


anode voltage 
4500. Aver. anode 
current 0.5 amp 


4 Type 3828 
Half-wave, Xenon 
rectifier. Wide am- 
bient range of 

75° to +90°C 
Filament 2.5 volts, 
5.0 amps. Peak in- 
verse anode voit 
age 10,000. Aver 
anode current 250 
ma 


Type 48325 
Half-wave, Xenon 
rectifier. Wide am- 
bient range -—75 
to +90°C. Fila 
ment 5 volts, 7.5 
amps. Peak in 
verse anode volt 
age 10,000. Aver 
anode current 1.25 
amp 


Ultra Stable Power Supply System » 
¢ Sonar Test Equipment 


Chatham engineers are available for consultation 
on problems involving custom equipments. For 
estimates on your requirements 

... call or write, 


Pioneer Developer and Producer 
of Atomic Energy Instrumentation Equipment 


The Chatham Radiac Division is a pioneer developer of Atomic ~ ” 
Energy Instrumentation Equipment of unusual design. For é Type SRAWGY 
example, portable and field equipment of this type was for- fall cate seattines 
merly battery powered. Battery life, corrosion and logistics ; fuggedized to 
. ‘ stand 980 g shock 

were a constant problem. By the application of new methods thax. inverse volt 
of power generation, batteries are no om — volts at 
longer required. Further, in some cases or inverse voltage 
even the tubes are replaced by a com- ae volts at 275 
pact, trouble-free electro-mechanical ee 
amplifier. Similar advances are re- 
flected in Chatham Radiac Detector 
Chargers, Rate Meters, Dosimeters, 
Influence Generators, etc. wee oo SReY 

but designed to 

operate at full in 

verse ratings up to 
40,000 ft. altitude 
and at reduced 
rating to 60,000 
ft. altitude 


Mode! XA-100 Radiac Detector 
Charger — compact, easy to use, this unit 
is completely self contained . . . requires no batteries, 


Speeseing torte of all Chatham Radiac Chargers 


employ imeters of various manufacture. 


AT THE 1. R. E. SHOW! 4 Type 5R4WGB 


4 Type 6H6WGT 4 Type 6AL5W 


Visit the Chatham exhibit at 
Booths 474, 476 and 478 
ELECTRONIC AVENUE 


March 21st to 24th, 1955 


Kingsbridge Armory 
New York City 


Ruggedized twin 
diode with octal 
base. Heater 6.3 
volts 300 ma. Peak 
inverse anode volt- 
age 465 volts. D.C 
output current 8.8 
ma. per plate. 


Ruggedized minia- 
ture twin diode. 
Heater 6.3 volts, 
0.3 amp. Peak in- 
verse anode volt- 
age 330, D.C. out- 
put current per 
plate 9 ma. max. 


A reliable version 
of the SR4WGA de- 
signed and manu- 
factured to MIL-E- 
1B reliable tube 
specifications 





CHATHAM 
THYRATRONS 


| 


4,Type 2D21W 
imilar to 2021 
except ruggedized 
to conform to 
MIL-E-1B specifica- 


tions 


Type 3238 
Same as 3C23 but 
has medium shell 
5 pin base and 
small top cap 


Type 2021 
Xenon filled, shie 
grid thyratron for 
relay-pulse and 
grid controlled 
rectifier service 
Heater 6.3 volts, 
0.6 amp. Peak in- 
verse anode voit- 
age 1300, average 
anode current 100 
ma 


Type 3€235 
Mercury Vapor Ar- 
gon filled thyra- 
tron for grid con- 
trolled rectifier 
service. Wide am- 
bient temperature 
tolerance. Medium 
4 pin phenolic base 

Medium metal 
cap. Heater 2.5 
volt 7.0 amperes; 
Peak inverse anode 
voltage 1250 volts; 
Average anode cur- 
rent 1.5 amps. 


Type 2050 » 
Xenon filled, shield 
grid thyratron for 
gridcontroliled 
rectifier service 
Heater 6.3 volts, 
0.6 amp. Peak in- 
verse anode volt- 
age 1300, average 
anode current 100 
ma 


Type 2050W 

Similar to 2050 ex- 
cept ruggedized to 
conform to MIL-E- 


teen wea ee a 
filled, zero bias 
thyratron with ene on 
generator for generat 

of pulse power up to 33 
megawatts. 


Tyee 


T 5948/1754 « 

filled, zero bias 
thyratron with hydrogen 
reservoir for generation 


of pulse power up 
to 12.5 megawatts. 


Etecr! 


Maximum Peak Foward Anode Potential 
Maximum Peak Anode Current 
Maximum Average Anode Current 
Maxiumum Heating Factor (epy x prr x ib) 


Nomina! Filament Power 
Hydrogen Reservoir 


TWIN POWER TRIODES 


12.6 watts 


Chatham Hydrogen Thyratrons are the product of 
many years of concentrated in this spe- 


ages in the 
order of mi- 
cro-seconds. 


of 
to 
D 


ge tC AL 
VOT CTT 


TO00 volts T6O0 volts 
20 amps 325 amps 
0.05 amps 0.200 amps 
1.0x10® 3.2x10° 
67 watts 
Yes 


nwt a 
564971907 
25000 volts 
500 amps 
0.50 amps 

6.25x10° 

95 watts 

Yes 


VO-1557 
33000 volts 
2000 amps 

2.0 amps 

20.0x10° 
230 watts 

Yes 


504871754 
25000 volts 
1000 amps 
1.0 amps 
9.0x10° 
190 watts 


No Yes 


"More detailed information on electrical and mechanical data will be supplied on request. 


Type 6336 


Low mu, 


high rveance 


1B specifications 


twin power triode fer use as 


a series regulator tube in 
D.C. power supplies. Plate 
Dissipation 30 watts per 
sect.; Amplification Factor 
2.7; Plate Resistance 250 
ohm per sect.; Plate Current 
165- ma sect.; Heater 
6.3 volts 4.75 amps total for 
both sections. 


Type 6394 
Same as Type 6336 with 26.5 
voit 1.25 amp. heater. 


Type 6AS7G 
Low mu, high perveance 
twin power triode for 
use as a regulator tube 
in D.C. Power 


i 


—— 


TYPE 6520 
Characteristics same as 
6AS7G but intended for 
tees be sont, Amp i reais te 

. : - » 
Factor 2.0 per sect; quired in respect to tri- 
Plate Res. 280 ohms per ode balance, absence of 
sect.; Heater 6.3 voits excessive plate current 
2.5 amperes total for drift and high grid to 
both sections. plate insulation. 


4 Type 394-A 
Mercury vapor and 
Argon filled thyra- 
tron for grid con- 
trolled rectifier 
service. Wide am- 
bient temperature 
tolerance. Heater 
2.5 volts, 3.2 
amps. Peak inverse 
anode voltage 
1250, aver. anode 
current 640 ma. 


Type 55945 
Xenon filled thyra- 
tron. Operates in 
ambient tempera 
tures from 55° 
to +90°C. Fila- 
ment 2.5 volts, 5 
amps. Peak inverse 
anode voltage 
4500, aver. anode 
current 0.5 amp 


Type 884 » Type 
Argon filled thyra- 
tron for use as 
sweep circuit os- 
cillator in CRT cir- 
cuits. High stabil- 
ity. Heater 6.3 
volts,0.6amp 
Peak forward 
anode voitage 300, 
aver. plate cur- 
rent 75 ma. 


EVECTRONICS 
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8854 
Similar to Type 884 
except heater rat- 
ing of 2.5 volts, 
1.5 amp. Both the 


Type 395-A% 
A cold cathode 
thyratron. Requires 
no filament supply 
For grid controlled 
884 and 885 are rectifier and reiay 
suitable for grid applications. Max 
controlled rectifier 0.C. anode voit- 
applications as age 150, Max 
well as sweep cir- anode current 10 
cuit oscillators ma. 


Type 359-A» 
Cold cathode thy 
ratron. No filament 
supply needed 
Suitable for grid 
controlled rectifier 
and relay applica 
tions. Max. OC 
anode voitage 180, 
max. anode cur 
rent 12 ma 








Visitrourn“Open House” and Exhibit at the 
Hotel Belmont Plaza, Crystal Room A 


; Lexington Ave. at 50th Sfipiiew York City 
10:00 A.M. to 10:00 P.M., MPEG, March 24 
ADWAC see 
TO-METAL \ 


HERMETIC 











..- withstand 


” O 
temperatures 0 ie . ADVAC Hermetic Seals are the result of a 
new metallizing process that actually 
»-..-pPpressures integrates the metal coating into the 
: ceramic body. This bonding “by integration” 
f @ ZOO( e S | effects a seal that is virtually immune to 
iat thermal shock, withstands far higher temperature 
and pressure. ADVAC Seals are readily brazed or 
soldered to metal parts. Call, write or wire for details! 
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DIVISION OF 
GENERAL CERAMICS 
CORPORATION 


PRODUCTS - INC 


118 Liberty Street, Stamford, Connecticut 
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CW POWER OUTPUT 


RY 


UY 


Be 2000 


amplifier klystrons 
in CW operation 


225-3000mc* 


FREQUENCY 


* Pulse ratings many times CW ratings are available on most 


Eimac klystrons 


Eimac amplifier klystrons are performance proved 
in extended range UHF and microwave communications systems 


Eimac amplifier klystrons, performance proved 
in high power extended range microwave 
communications systems, now cover the spec- 
trum from 225-3000mc. The Eimac 3K50,000L 
series, with 1Okw/CW power output, power 
gains of over 1000 times, over 40°% opera- 
tional efficiency, long life and reliability, are 
typical of Eimac high power UHF klystrons. 
Of copper and ceramic construction, Eimac 
klystrons offer wide range tuning and easy 


input and output coupling through the use of 
external resonant cavities which leave the 
vacuum system free of RF circuitry. Light 
weight, allowing easy installation and main- 
tenance, plus simplified design, minimizing 
production and stockpiling problems, make 
Eimac klystrons more practical and economical 
than any other. 


See the klystrons selected to pioneer high power extended 
range microwave communications systems by visiting the 
Eimac booths, 549-551, at the LR.E. show in New York March 
21-24. Management and Engineering representatives will be 
on hand to discuss Eimac tubes and their application 


BU Le 


EITEL-McCULLOUGH, INC. 


SAN BRUNO, CALIFORNIA 
THE WORLD'S LARGEST MANUFACTURERS OF TRANSMITTING TUBES 
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o for Telemetering, Missile Guidance, 
jd Si — us Inertial Guidance and Navigation 


THIS VERSATILE UNIT CAN BE MODIFIED TO MEET 
YOUR SPECIAL NEEDS BY 


See us at the 1.R.E, Show eenleat... 


Booth No. 40 
Kingsbridge Palace 
March 21-—24 


This precision-built gyro unit with drift rates as low as 1° per 
hour, is suitable for a wide range of applications. However, 
when necessary, many of its performance characteristics can 
be modified to meet users’ special needs. 


This can be the accurate, economical answer to your gyro control 
problems. We'll be glad to discuss it with you. A telegram or 
phone call will put us in touch with you immediately . . . or 
write for Bulletin 102E, 


ENGINEERING «© DEVELOPMENT + PRODUCTION 


eenleaf MANUFACTURING COMPANY 


7814 Maplewood Industrial Court . Saint Louis 17, Missouri 
Where quality control works on the production line . . . producing the new HIG-3, 


the HIG-4 and Rate Gyros, Pressure Transmitters, Accelerometers, Synchros, 
Air Speed Indicators, Actuators and many other precision-built components. 
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different Test Samples of 
high-dielectric 


INSULATING 


TUBING and SLEEVING 


INCLUDES SAMPLES AND DESCRIPTIONS OF 
THE FOLLOWING... 


VARGLAS SILICONE Class H 
pioneered by our Laboratory. Retain flexibility, electrical 
properties and mechanical strength in temperatures ranging 
from —85°F. to 500°F. Available in tubing, sleeving, lead 
wire, tying cord. 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglias 
braid coated with General Electric's Permafil resin. Ex- 
tremely tough, resistant to solvents and elevated tempera- 
tures, highly flexible. Can be bent or twisted with little or 
no loss of dielectric strength. Coils and standard 36” lengths. 


VARGLAS SLEEVING AND TUBING Numerous types and 


grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others. 


VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized 
to remove all organic impurities. It will withstand tempera- 
tures up to 1200°F. Recommended where dielectric prop- 
erties are not paramount. Three types available. 


insulating materials were 


& 


VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 


full range of sizes, colors and grades. Extremely flexible 
with excellent heat aging qualities. Low priced. 


VARFLEX COTTON TUBING AND SLEEVING Varnish or lac- 
quer impregnated — for applications where MIL-I-3190 
Class A materials are specified. All NEMA grades. 


SYNTHOLVAR EXTRUDED TUBING Made in various stand- 


ard formulations of vinyl polymers. Has high dielectric and 
tensile strength—will not support combustion nor absorb 
moisture. Type EG Approved under MIL-I-631A. Several 
others to meet special requirements. 


NEW! VARGLAS SILICONE RUBBER SLEEVING AND 


TUBING—the culmination of 5 years of research—for 
applications requiring extraordinary flexibility. De- 
tails on request. 


MAIL COUPON TODAY FOR SAMPLES! 


city 


NAME 


COMPANY 


STREET 


VARFLEX CORPORATION, 
308 N. Jay St., Rome, N. Y. 


Please send me free folder containing samples of your electrical 
sleeving and tubing. 


1 am particularly interested in insulation for: 


7, TAT 
INE STATE 
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T/T XT 


if its METAL 
FABRICATION 


your FALSTROM 


man has the answer! 





cabinets 
panel boards 
small parts 
enclosures 


BS 


consoles 





@ fabrication of large or small shapes 
to close tolerances. 


@ fabrication in aluminum, sheet steel, 
stainless steel, copper, brass and other alloys. 


@ complete design-engineering-production 
service. 


@ stock tools, dies, jigs... standard 
fabricating techniques employed 
wherever possible. 


@ modern facilities for punching, shearing, 
bending, welding, finishing. 


Write for literature, bulletin 143A on Falstrom 
enclosures, or send prints for analysis by 
trained engineers, without obligation. 


ALSTROM 


FALSTROM COMPANY, 93 Falstrom Court, Passaic, N. J. 
PRescott 7-0013 Since 1870 
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MOST REQUIREMENTS ARE 
et S Stor BEST SATISFIED BY A 
CLEAN-CUT, STRAIGHTFORWARD, 
LOW-COST, STANDARD DESIGN... 


— double-talk == 


Typical of our 32 Standard Grade models is the S-300-R 

EE — —-" (200-500 volts, 0-300 ma, 0.3% load regulation). Has no 
electrolytics, generous transformer design, clean layout, 

solid construction, all first quality commercial-grade 

components, fine workmanship . . . (Less Meters) $149.50 

Our mass-produced, standardized designs guarantee 

you more for your power-supply dollar than ever before 

From $52.50 to $299.50, from 200-325V at 100 ma to 0-600V 


at 0-300 ma, you can’t buy better, watt-for-watt and dollar- 
L RR | for-dollar, than NJE! 
U ate d ...- BUT, IF YOUR APPLICATION 





nn eee ee REQUIRES THE MAXIMUM 
IN LIFE EXPECTANCY: 





in dependability . . .at a sensible price. Illustrated is 

et Model L-800-RM (0-600 volts, 0-600 ma, 0.3% load 
a (Less Meters) $440.00 

Our Laboratory Grade line incorporates every possible 

safeguard against any failure in the first five years of 


* 
NJE Laboratory-Grade Model 1.200.cm 
ee The 32 models in our Laboratory Grade are the ultimate 


WRITE FOR OUR CATALOG... service: selenium power rectifiers, blower cooled 10,000 
“A Sensible Approach to Regulated hour tubes, oil-filled capacitors, no carbon resistors or 
Power Supply Design”. it Contains carbon pots, magnetic circuit-breakers, sealed transformers. 
Engineering Data, Prices, And Good Every component derated at least 30% . . . From 0-300V, 
ray gg Fast Delivery 0-300 ma to 0-600V, 0-1200 ma. Priced —$315.00 to $935.00 


NEW JERSEY ELECTRONICS CORP. 


345 Carnegie Avenue, Kenilworth, New Jersey 
Competent Engineering Representation Everywhere 





Our custom quotes are rapid, complete, competitive. We custom-build from 500 amperes (low voltage) to 100 KV (low current). 


Will be at the |.R.E. Show—at 234-236 Instruments Avenue 
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Electrochemical 


Metallurgical 





YONTACTS can be too good for their job — 
( which case they add useless extra expense. 
Similarly, they can fall short of needed perfor- 
mance... and lead to costly repairs and loss of 
dependability. Unless you are engineering contacts 
exactly for your product’s requirements, you may 
be missing opportunities to make substantial 
improvements in the performance and cost of 
your product, 


To design contacts accurately for their intended 
use, all electrical, mechanical and environmental 
factors of the application require attention. How 
much current is to be broken, at what voltage, 
in what kind of circuit? How many make-and- 
break eveles...and how often? What contact 
pressures? What atmospheric conditions ? 


The answers to these questions...and many 
more... form the basis of Mallory’s engineering 
of your particular contacts. 


How Mallory Contact Engineering Helps You 
Mallory engineers will help you select the most 
effective contact material from the extensive line 


of special Mallory alloys. If your application 





involves standard service conditions, a standard 
Mallory design can often be recommended . . . at 
substantial savings to you. For special require- 
ments, Mallory engineers are well qualified to 
assist in design of special contacts... drawing 
on the experience gained in many years of contact 
research and development. 


The result is a contact engineered exactly to your 
needs... capable of giving the performance you 
want. at a cost that fits the intended use. You 
ean gain further savings, too, by having Mallory 
fabricate complete contact assemblies to your 


specifications in our efficient manufacturing plant. 


Ask a Mallory engineer to talk over your own 
contact problems. For a consultation, or for a 
copy of our Contact Catalog, write or call 
Mallory today. 


Expect more... 
Get more from 


MALLORY 





In Canada, made and sold by Johnson Matthey & Mallory, Lid., 110 Industry Street, Toronto 15, Ontario, 


Serving Industry with These Products: 


Electromechanical— Resistors * Switches * Television Tuners * Vibrators 
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Capacitors «* Rectifiers * Mercury Batteries 


Contacts * Special Metals and Ceramics * Welding Materials 


i= 


INDIANAPOLIS 6, INDIANA 
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> FRONTIERS... Forward scatter 
of radio waves, an increasingly 
popular topic at meetings devoted 
to propagation theory, appears to be 
what prewar amateurs experienced 
on 5 and 24 meters. Back in the 
mid-thirties they noted that such 
signals sometimes go 
the optical horizon. 

How far they go and how strong 
they are at extreme distances is 
being established by Bell Labs, gov- 
ernment engineers and others work- 
ing with high power at much higher 
frequencies. One experimental path 
with predicted attenuation of 700 
db produced actual loss of only 75 
to 82 db at 3,700 me. The smooth 
spherical earth with a standard 
atmosphere, classical basis of propa- 
gation computations, is being 
pushed back on the shelf by prac- 
tical communications planners. 

All this may eventually have a 
profound effect upon utilization of 
the spectrum. Permission recently 
granted for experimental use of in- 
active uhf television broadcast fre- 
quencies for relay tests between 
Florida and Cuba is one possible 
straw in the wind. 


far beyond 


> QUOTE ... Back in May 1953 
we commented on the color-tele- 
vision timetable as follows: 
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TALK 


“The public is not now waiting 
with bated misspelled it 
‘baited’!) breath for color. 


(we 


“Industry will build color sets as 


soon as it can do so and make a 
dollar. 
“The broadcasters will expand 


their service in precise proportion 
to advertising support. 

“Premature pressure can do both 
the public and the industry a dis- 
service. Even after all technical 
problems are solved it will take time 
and orderly economic processes to 
superimpose color on top of the 
present monochrome system.” 

All of this seems just as valid 
today, nearly two years later. 


> PROJECTITIS ... Much has 
been written about the difficulties 
of directing the activities of an 
engineering project leader, but the 
project leader himself has rarely 
broken into print. Here, to show 
the other side of the coin, is what 
many of them cry for: 

Authority to go with responsi- 
bility; there is a very fine line be- 
tween guidance and _ direction. 
Adequate assistance; it is some- 
times hard to insert even a razor- 
blade between the words help and 
dictation. Fewer changes in the 


W. W. MacDONALD, Editor 


MARCH « 1955 


basic objective; designs are not 
readily altered by a mere wave of 
the verbal wand. 


>MINIMUM REQUIREMENTS 
Some months ago it was 
pointed out in these columns that 
certain types of electronic instru- 
ments meeting minimum rather 
than maximum application re 
quirements might find a market. 
Now, in two widely separated 
cities, we’ve seen simple analog 
computers designed to perform the 


less sophisticated jobs at rela 
tively low cost. One, just going 
into production, comes with a 


separate external “problem board.” 
The user clips in his own resistors, 
capacitors and other components, 
choosing tolerances to fit each ap- 
plication. Even more interesting, 
several dissimilar problems can be 
set up on separate and 
plugged in and out at will without 
disturbing basic instrument 
tings, permitting one computer to 
serve a plurality of engineers. 


>» HOW’S THAT AGAIN? ... Slip 
of the tongue by the owner of a 
plant who meant to say that engi- 
neers sometimes take a very in- 
volved approach came out like this: 

“Engineers should be more sim- 
ple-minded.” 


boards 


set- 
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Two-Way UHF Pack Set 





Unique circuit design and construction techniques give compact one-man portable 23- 
tube transmitter-receiver unit operating on choice of four crystal-controlled frequencies 
in 225-400-me band, with all circuits automatically tuned by switch. Subassemblies are 


dip-soldered. Range is up to 110 miles for ground-to-air work 


By DONALD C, JENSEN and MILTON SCHWARTZ 


Associate Hugineer Technical Editor 
Air Associates, Inc., 
Electronic Equipment Division 
Orange, New Jersey 


LTHOUGH portable short-range 
icra ratiaai for com- 
munication between small groups 
of troops have been widely used, 
the Armed Forces found need for a 
transceiver that would give greater 
range, for communication between 
larger units of troops and support- 
ing aircraft. Radio set AN/PRC- 
14 was developed and mass-pro- 
duced to meet these exacting 
standards. It is a compact uhf re- 
ceiver-transmitter carried and oper- 
ated by one man, and used for 
tactical military ground-to-air and 
ground-to-ground communication. 
With aircraft at an altitude of 10,- 
000 feet, operation at a range up to 
110 miles has been experienced. Re- 
liability and range of operation with 
aircraft at lower altitudes is gov- 





Interior of receiver-transmitter, showing coil and crystal turrets at center. Tuning erned by the terrain. Emergency 
cavities are at top and at lower left. Set has 23 tubes ground-to-ground operation is prac- 





Movable arms tune turret coils Plug-in panels produced by dip-soldering for squelch circuit (left) and a-f amplifier 
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ee 


oa 


Uses Hel 


tical within line-of-sight limita- 
tions. 

The frequency range of the 23- 
tube receiver-transmitter is 225 to 
400 mec, but only one of four preset 
crystal-controlled i 
selectable at one time by a four- 


The chan- 


frequencies is 


position selector switch. 
nel spacing is 100 kc, permitting 
operation on about 1,750 different 
The transmitter section 
final amplifier has a carrier power 
An automatic 


channels. 


output of one watt. 
modulation control prevents modu- 
lation in excess of 100 percent. The 
sensitivity of the receiver section 
with the squelch circuit inoperative 
is approximately 5 microvolts. With 
the squelch circuit operative, the 
level at which signals become aud- 
ible is threshold sensitivity. Se- 
lectivity is more than 85 ke at —6 
60 db. 
The receiver section audio amplifier 
delivers a power output of over 250 
milliwatts into a pair of 500-ohm 
headphones. 


db and less than 225 ke at 


Transmitter Circuits 


The block diagram of the com- 
plete receiver-transmitter is given 
in Fig. 1 and the schematic in Fig. 
2. The 
crystal-controlled 


transmitter consists of a 
cathode-coupled 
oscillator followed by two frequency 
doublers, a mixer stage where the 
quadrupled oscillator frequency is 
heterodyned with the output of a 
crystal-controlled 27-mc oscillator, 
and a third frequency doubler which 
drives the final 
power amplifier. It was necessary 


grounded-grid 


to use mixing in the transmitter so 
that 
might be accomplished on the same 
without the use of a 


transmission and _ reception 
frequency 
separate set of crystals for both 
receiver and transmitter. 

All components of the cathode- 
first 
doublers are mounted on a subas- 


coupled oscillator and two 


sembly, with the exception of the 


tank inductances and frequency 
control crystals. These coils and 
crystals are in a turret assembly 
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Receiver-transmitter is strapped to chest and power pack is on back. with antenna on 
helmet. Total weight is 26 lb. All units are waterproof, with controls accessible 
through watertight plugs and fittings 
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FIG. 1—Block diagram of Radio Set AN/PRC-14, designed for optimum operation 
with minimum number of stages and minimum space and weight 
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FIG, 2--Complete circuit, with plug-in connectors omitted for simplicity. Dashed lines connect all units mechanically ganged to crystal 
selector switch (lower left) for automatic tuning 


that connects to the r-f chassis 
through gold-plated spring contacts, 
The coils are tuned by a movable 
tap which moves along a_ helix 
molded into the ceramic coil form 
in which silver wire is laid. Four 
identical sections spaced 90 degrees 
apart around the circumference of 
the turret allow the technician or 
operator to preset four separate 
channels, 


Receiver Circuits 


The receiver section of the 
radio set is a double conversion 
unit with delayed automatic volume 
control and noise limiting. The 
heterodyne frequency for the first 
mixer is obtained from the second 
doubler on the r-f chassis. By us- 
ing second-order mixing to obtain 
the first conversion to 54 me, it was 
possible to save an additional doub- 
ler stage and its associated tuned 
circuit. No r-f amplifier is used 
before the first mixer, 

The noise limiter circuit (Fig. 3) 
is a modified series diode limiter 
with the diode acting as a switch to 
open the input line to the audio 
amplifier-modulator circuit in the 
presence of noise pulses. Under 
steady carrier the plate voltage of 
V, is greater than that of V, be- 
cause of the smaller current flow 
through R, and the higher bias on 
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V,. Under this condition the plate 
voltage of diode V, will be higher 
than that on the cathode of diode 
V, and both diodes will conduct. 
Upon reception of a noise pulse, the 
plate voltage on V, increases, but 
the plate voltage of V, remains 
momentarily the same because of 
the time constant of R, and C, in 
the grid circuit of V,. 

When the plate voltage on V, ex- 
ceeds the plate voltage on V,, the 
diodes stop conducting and the a-f 
input is cut off for the duration of 
the pulse. A low-impedance noise 
path is provided by C, and R,. This 
produces an accelerating action 
tending to amplify the effectiveness 
of the noise limiter. 

Since the application of a noise 
pulse to the circuit places the plate 
of V, at a lower potential than that 
of V,, a negative potential relative 
to V, is impressed upon the plate of 
V,, assuring a simultaneous stop 
when the diodes cease conducting. 
The modulation voltage at that in- 
stant will be held stationary, as 
there is no path for a discharge 
current through C, When noise 
ceases, the diodes again conduct, 
and the voltage across C, follows the 
instantaneous level. 

The noise limiter also acts as a 
squelch circuit giving gradual ac- 
tion, which may be used at the dis- 


cretion of the operator. Under 
zero-signal conditions with the 
squelch switch open (squelch on). 
R, is added in series with R, as the 
plate load of V,. The plate voltage 
of V, is now lower than the plate 
voltage of V,, and the diodes do not 
conduct. 

Upon arrival of a carrier of pre- 
determined strength, the voltage 
drop in the plate circuit of V, be- 
comes less than the corresponding 
drop .in the circuit of V,, which 
causes the plate voltage of diode V 
to exceed the cathode voltage of 
diode V,, and the diodes conduct 
intelligence in the normal manner. 
A squelch threshold control permits 
muting the receiver output over a 
range of carrier strengths from 2.5 
to 5 microvolts when the squelch 
switch is on. 

For proper operation, the two 
triodes must draw the same plate 
current. This adjustment is made 
with 10,000-ohm potentiometer R, 
in the cathode circuits. 


Audio System 


The audio circuit, shown in Fig. 
2, operates both as a modulator for 
the transmitter and as an audio 
power amplifier for the receiver. 
By feeding part of the audio volt- 
age on the receiver secondary of 
the output transformer back to the 
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first audio grid, the circuit will 
oscillate at approximately 1,000 cps, 
making it possible to transmit 
either a tone-modulated 
carrier depending on the position 


voice or 


of a selector switch. 

A vibrator power pack supplies 
plate voltage to the radio set. Power 
to drive the vibrator and to heat 
the tube filaments is obtained from 
a 6-volt rechargeable  silver-zine 
wet-cell battery rated at 80 ampere- 
hours. 


Design Considerations 


While designing the receiver it 
was found that conventional control 
grid mixing in the second mixer 
produced a large number of spuri- 
ous responses due to beats between 
harmonics of the first and second 
oscillators. To reduce harmonics of 
the second oscillator the signal was 
injected on the screen grid of a pen- 
tode. Parameters were selected so 
that the oscillator signal 
operates in the linear portion of the 
screen characteristic, thus 


second 


sup- 


OuTPUT 





FIG. 3—Noise limiter and squelch cir- 
cuits of receiver 
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FIG. 4—-Method of linking all tunable 
controls with the four-position channel 
selector knob for automatic tuning 
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pressing second-oscillator harmon- 
ics. The sensitivity of the receiver 
is not adversely affected because the 
large of signal available 
from the crystal-controlled 50.5-me 
second oscillator makes it possible 
to achieve sensitivities comparable 
with those obtained using conven- 
tional mixing methods. Adjacent- 
channel rejection is achieved in the 
3.5-me i-f strip.’ 

Both the audio circuit 
squeleh circuit were designed 
plug-in units using the auto-sembly 
techniques developed at Squiers 
Signal Laboratory, Fort Monmouth, 
N. J. 


amount 


the 


as 


and 


Tuning System 


The receiver input and transmit- 
ter output and driver circuits are 
tuned simultaneously by a system of 
molded nylon pulleys, one to each 
variable linked in 
quence by lengths of stainless steel 
strip to a rocker arm attached to the 
mechanical preselector. The prese- 
four independent 
bearing blocks spaced 90 degrees 


capacitor, se- 


lector contains 
apart, each variable in vertical posi- 
tion by adjusting screw, 
shown in Fig. 4. The rocker arm 
is spring-loaded against the bear- 
The coil turret is me- 
chanically coupled to the preselector 
by a yoke. 


an as 


ing blocks. 


When properly aligned, 
the preselector will place the correct 
turret section in operating position 
and tune the r-f circuits to the cor- 
rect frequency. 

When the channel selector knob 
is turned, the rocker arm pin rides 
along high parts of the cam face 
and comes to rest on the bearing 
blocks in between the cam peaks. 
Turning the adjusting screw of a 
block changes its level, 
thereby moving the rocker arm and 


bearing 


changing the settings of the tuning 


capacitors. 
Antenna 


The regulation military steel 
helmet acts as the ground plane for 
the vertical helmet- 
mounted The mounting 
strap is a length of beryllium cop- 
per with a hook at each end to catch 
the helmet at back and front. The 
front hook is tightened by a thumb 


screw, 


quarter-wave 
antenna, 


A channel in the strap ac- 
commodates the coaxial feed cable, 
so that effectively the cable lies be- 





Transmitter tuning cavity, with pulley 
shaft projecting at left 


low the ground plane. This gives a 
reasonably omnidirectional radia- 
tion The the 
antenna is adjustable by means of 
detents 
portions of the frequency spectrum, 

During field tests it found 
that a high standing-wave ratio oc- 
curred at 385 me, At this frequency 


pattern. length of 


placed to accommodate 


was 


the antenna becomes a dipole with 
a high-Q (the 
spike) and a low-Q section 
helmet), resulting in a 
mismatch at the output 
detent 


antenna 
(the 
resistive 


section 


circuits. 
the 
tenna at the 385-me point holds the 


Placement of a on an- 
standing-wave ratio to the best ob- 
tainable figure. 

In the production of the radio, 
each subassembly was tested under 
conditions simulating actual opera 
tion as part of a complete radio. 
Special 
operational 


simulating 
built 
in order to earry out this program. 
In this way, testing and alignment 
of the complete receiver-transmit- 


test circuits 


conditions were 


ter was accelerated and simplified. 
After adjustments were completed, 
the units were mounted in the case 
for final operational tests. 
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Studio Amplifier Design 


EFICIENCIES of various video 
D amplifiers used for distribu- 
tion, line feed and switching isola- 
tion were not fully appreciated 
until attempts were made to use 
existing distribution channels for 
the handling of color signals. 

Compression, nonlinear phase 
characteristic, phase-modulation ef- 
fects and insufficient bandwidth are 
detrimental in black-and-white tele- 
vision. They are magnified many 
times when present in color systems 
since they produce in the final pic- 
ture faults that are easily discern- 
ible to the eye. 

To deal faithfully with color sig- 
nals, every link in the distribution 
chain must be vastly improved to 
virtually eliminate deficiencies, For 
this reason the feedback video amp- 
lifier to be described was designed. 


General Theory 


Circuit behavior with negative 
feedback can be represented by the 
simplified circuits in Fig. 1. 
Figure 1A represents a two-stage 
amplifier with two R-C type low- 
pass filter sections acting within 
the feedback loop. 

When negative feedback is ap- 
plied from output to input of an 
amplifier with a certain initial gain, 
the gain is reduced by the factor 
1+ yf, where » is the gain without 
feedback and £# is the fractional 
amount of the output voltage fed 
back in series with the input. 
Furthermore, there are other 
characteristics that are desirably 
affected by the application of nega- 
tive voltage feedback, such as reduc- 
tion of the amplifier’s output imped- 
ance, improvement in gain stability, 
reduction of nonlinearity and the 
reduction of input capacitance pro- 
vided that feedback is applied back 
in series with the input and not in 
shunt with it. 

All the above benefits and more 
are obtained as long as the feedback 
is truly negative, that is, provided 
that the phase angle between the 
fed-back voltage and the input volt- 
age is 180 degrees or reasonably 
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close to this figure. In the design 
of broadband video amplifiers, con- 
siderable attention must be paid to 
the amplifier’s phase characteristic 
before adding the feedback loop. 

It is necessary to insure that the 
condition of approximately 180 de- 
grees relative phase difference is 
met over the very wide frequency 
range required to handle television 
signals. Otherwise, it will be im- 
possible to achieve improvements 
owing to production of undesirable 
effects such as phase nonlinearity, 
a tendency to produce phase modu- 
lation of the NTSC color subcarrier 
and the occurrence of peaks in the 
frequency-response characteristic. 

If two time constants R,C, and 
R.C, are equal, that is, if both 
stages are designed to have the 
same cutoff frequency, the amount 
of negative feedback that can be 
applied without causing a peak in 
the frequency response is limited to 
6 db or less. This amount is scarcely 
worthwhile. However, if one of the 
time constants is made n times the 
other, the amount of feedback al- 
lowable before a response peak 
occurs is increased as the ratio n 
is increased. 

When is increased from 1 to 
10, the amount of feedback per- 
missible before peaking commences 
goes from 6 db to 15.75 db and if 
nm is increased further to 100, the 
amount of feedback may be in- 
creased to slightly over 34 db. 

This is the maximum feedback 
permissible without causing a peak 
or rise in the frequency response 
characteristic; it is not the maxi- 
mum amount allowable for stability. 
In a two-stage amplifier such as 
this, instability in the form of con- 
tinuous oscillation can never occur, 
theoretically, unless the gain of the 
amplifier is infinitely high. 

The value of n and the amplifier 
gain without feedback are usually 
interrelated since they both change 
as a function of the R-C time con- 
stant of either stage. Although the 
required numerical value of n is 
known, choice of the two time con- 
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FIG. 1—Development of negative feed- 
back amplifier with two low-pass sec- 
tions (A) and three-section circuit (B) 


stants involved must be intelligently 
made so the open-loop amplifier 
phase shift is considerably less 
than 90 degrees at all frequencies 
up to and including the highest fre- 
quency the amplifier is required to 
handle faithfully. 

Specifically, this means that the 
cutoff frequency of one stage should 
preferably be in the region of 4 mc 
and the cutoff frequency of the 
other should be n times higher, de- 
pending upon the amount of nega- 
tive feedback involved. To meet 
these conditions and obtain the ben- 
efits of truly wideband negative 
feedback, use of relatively high- 
transconductance tubes having low 
interelectrode capacitances is gen- 
erally required. 

In the theoretical amplifier of 
Fig. 1A only two frequency-con- 
scious networks For any 
practical amplifier, there are usu- 
ally others present and sometimes 
their characteristics can be used to 
advantage. 

For instance, amplifier stage V, 
may be cathode-biased by means of 
a resistor between cathode’ and 
ground and this resistor shunted 
with a capacitance, or resistance 


exist. 
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for Color Television 


Distribution amplifiers requiring linear phase characteristic and freedom from phase 


modulation have been designed using feedback techniques that employ unequal time 


constants in separates stages. 


and capacitance in series, to modify 
the open-loop phase characteristic 
of the amplifier. Near the cutoff 
frequency the phase-advance char- 
acteristic of the circuit 
can help cancel the phase lag intro- 
duced in some other circuit. 
Although the feedback factor is 
determined by the resistors R, and 
R, there is inevitable stray capaci- 
tance that the 
feedback factor to decrease and lag 
in phase at the very high frequen- 
cies. 


cathode 


across R, causes 


To compensate for this effect, 
resistor R must be shunted with 
capacitance so the two R-C products 
are equal, thereby making the feed- 
back factor independent of fre- 
quency. 


Three-Stage Feedback 


The somewhat more 
circuit shown in Fig. 1B has three 
stages and three R-C low-pass filter 
sections acting within the feedback 
loop. 


elaborate 


As with the two-stage ampli- 
fier, the beneficial effects of nega- 
tive feedback can only be obtained 
over a wide frequency range if the 
open-loop phase shift of the ampli- 
fier is carefully controlied consider- 
ably beyond the limits of the fre- 
quency spectrum to be handled. 
There is an additional problem 
when there are three phase-shifting 
networks in cascade, 


It is now pos- 


Double-triode bootstrap input circuit is used 


sible to obtain a phase shift of 180 
degrees without the amplification 
falling to zero, which means that 
the amplifier can easily become un- 
stable and go into oscillation at any 
frequency at which the total phase 
shift is 180 degrees and the gain 
around the equal to or 
greater than unity. 

If the cutoff frequencies of the 
three R-C networks in Fig. 1B are 
made equal, the amount of negative 
feedback usable before a peak be- 
gins to appear in the frequency- 
characteristic is a mere 


loop is 


response 
3.5 db, which is insufficient to ac- 
much gain stability or 
nonlinearity. This 
problem is solved by staggering 
the time constants R,C,, R.C, and 
R,C, in such manner as to prevent 
total phase shift from approaching 
90 degrees until the frequency has 
increased well outside of the pass- 
band to be handled. Even then, 
loop gain must have decreased to a 


complish 
reduction of 


sufficiently low value to prevent 
peaking. 
Although the three time con- 


stants can be staggered in a variety 
of ways, the most satisfactory is 
to make two of the time constants 
and the remaining 
times the value of these two. In 
this way, one of the time constants 
comes into effect at a frequency n 


equal one n 





FIG. 2—-Operting version of video distribution amplifier includes special boot- 
strap output stage further explained in Fig. 3 
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FIG. 3—Double-triode circuit uses ca- 
thode-follower principle (A) that evolves 
into current amplifier type (B) 


times lower than the other two. 
Thus, the most desirable amplitude 
phase characteristics result 
the widest frequency range. 


Permissible Feedback 


In the three-stage amplifier the 
amount of permissible feedback in- 
creases from 3.5 db to 10.7 db as the 
staggering factor n is increased 
from unity to 10, while increasing 
n to 100 raises the amount of feed- 
back allowable to 28.3 db before any 
peak occurs in the frequency re- 
sponse characteristic. 

It is important that the lowest 
cutoff frequency of one of the R-C 
filter sections is not chosen too low 
relative to the highest frequency 
faithfully handled by the 
amplifier. Otherwise the phase 
angle between the input signal and 
the fed-back signal will approach 
quadrature, With this condition, 
the phase characteristic of the 
amplifier from 
linearity. Because ideal conditions 
for modulation exist, any 
dynamic change in amplifier loop- 
gain with signal level will result in 
the NTSC color subcarrier having 
its phase shifted as a function of 


and 
over 


to be 


departs seriously 


phase 
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Studio Amplifier Design 


EFICIENCIES of various video 
D amplifiers used for distribu- 
tion, line feed and switching isola- 
tion were not fully appreciated 
until attempts were made to use 
existing distribution channels for 
the handling of color signals. 

Compression, nonlinear phase 
characteristic, phase-modulation ef- 
fects and insufficient bandwidth are 
detrimental in black-and-white tele- 
vision, They are magnified many 
times when present in color systems 
since they produce in the final pic- 
ture faults that are easily discern- 
ible to the eye. 

To deal faithfully with color sig- 
nals, every link in the distribution 
chain must be vastly improved to 
virtually eliminate deficiencies. For 
this reason the feedback video amp- 
lifier to be described was designed. 


General Theory 


Circuit behavior with negative 
feedback can be represented by the 
simplified circuits in Fig. 1. 
Figure 1A represents a two-stage 
amplifier with two R-C type low- 
pass filter sections acting within 
the feedback loop. 

When negative feedback is ap- 
plied from output to input of an 
amplifier with a certain initial gain, 
the gain is reduced by the factor 
1+ uf, where » is the gain without 
feedback and £ is the fractional 
amount of the output voltage fed 
back in with the input. 
Furthermore, there are other 
characteristics that are desirably 
affected by the application of nega- 


series 


tive voltage feedback, such as reduc- 
tion of the amplifier’s output imped- 
ance, improvement in gain stability, 
reduction of nonlinearity and the 
reduction of input capacitance pro- 
vided that feedback is applied back 
in series with the input and not in 
shunt with it, 

All the above benefits and more 
are obtained as long as the feedback 
is truly negative, that is, provided 
that the phase angle between the 
fed-back voltage and the input volt- 
age is 180 degrees or reasonably 
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close to this figure. In the design 
of broadband video amplifiers, con- 
siderable attention must be paid to 
the amplifier’s phase characteristic 
before adding the feedback loop. 

It is necessary to insure that the 
condition of approximately 180 de- 
grees relative phase difference is 
met over the very wide frequency 
range required to handle television 
signals. Otherwise, it will be im- 
possible to achieve improvements 
owing to production of undesirable 
effects such as phase nonlinearity, 
a tendency to produce phase modu- 
lation of the NTSC color subcarrier 
and the occurrence of peaks in the 
frequency-response characteristic. 

If two time constants R,C, and 
RC, are equal, that is, if both 
stages are designed to have the 
same cutoff frequency, the amount 
of negative feedback that 
applied without causing a peak in 
the frequency response is limited to 
6 db or less. This amount is scarcely 
worthwhile. However, if one of the 
time constants is made n times the 
other, the amount of feedback al- 
lowable before a peak 
occurs is increased as the ratio n 
is increased, 

When 1 is increased from 
10, the amount of feedback 
missible before peaking commences 
goes from 6 db to 15.75 db and if 
n is increased further to 100, the 
amount of feedback may be in- 
creased to slightly over 34 db. 

This is the maximum feedback 
permissible without causing a peak 


can be 


response 


1 to 


per- 


or rise in the frequency response 
characteristic; it is not the maxi- 
mum amount allowable for stability. 
In a two-stage amplifier such as 
this, instability in the form of con- 
tinuous oscillation can never occur, 
theoretically, unless the gain of the 
amplifier is infinitely high. 

The value of n and the amplifier 
gain without feedback are usually 
interrelated since they both change 
as a function of the R-C time con- 
stant of either stage. Although the 
required numerical value of n is 
known, choice of the two time con- 
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FIG. 1—Development of negative feed- 
back amplifier with two low-pass sec- 
tions (A) and three-section circuit (B) 


stants involved must be intelligently 
made so the open-loop amplifier 
phase shift is considerably less 
than 90 degrees at all frequencies 
up to and including the highest fre- 
quency the amplifier is required to 
handle faithfully. 

Specifically, this means that the 
cutoff frequency of one stage should 
preferably be in the region of 4 mc 
and the cutoff frequency of the 
other should be n times higher, de- 
pending upon the amount of nega- 
tive feedback involved. To meet 
these conditions and obtain the ben- 
efits of truly wideband negative 
feedback, use of relatively high- 
transconductance tubes having low 
interelectrode capacitances is gen- 
erally required. 

In the theoretical 
Fig. 1A only 
networks 


amplifier of 
two frequency-con- 
For 
practical amplifier, there are usu- 


scious exist. any 
ally others present and sometimes 
their characteristics can be used to 
advantage. 

For instance, amplifier stage V 
may be cathode-biased by means of 
a resistor between cathode and 
ground this shunted 
with a capacitance, or resistance 


and resistor 
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for Color Television 


Distribution amplifiers requiring linear phase characteristic and freedom from phase 


modulation have been designed using feedback techniques that employ unequal time 


constants in separates stages. Double-triode bootstrap input circuit is used 


and capacitance in series, to modify 
the open-loop phase characteristic 
of the amplifier. Near the cutoff 
frequency the phase-advance char- 
acteristic of the cathode circuit 
can help cancel the phase lag intro- 
duced in some other circuit. 
Although the feedback factor is 
determined by the resistors R, and 
R, there is inevitable stray capaci- 
that 
feedback factor to decrease and lag 


tance across R, causes the 
in phase at the very high frequen- 
To compensate for this effect, 


resistor R must be 


cies. 
with 
capacitance so the two R-C products 
are equal, thereby making the feed- 
back factor independent of fre- 
quency. 


Three-Stage Feedback 

The 
circuit shown in Fig. 1B has three 
stages and three R-C low-pass filter 
sections acting within the feedback 


loop. 


shunted 


somewhat more elaborate 


As with the two-stage ampli- 
fier, the beneficial effects of nega- 
tive feedback can only be obtained 
over a wide frequency range if the 
open-loop phase shift of the ampli- 
fier is carefully controlied consider- 
ably beyond the limits of the fre- 
quency spectrum to be handled. 
There is an additional problem 
when there are three phase-shifting 


networks in cascade, It is now pos 


sible to obtain a phase shift of 180 
degrees without the amplification 
falling to zero, which means that 
the amplifier can easily become un- 
stable and go into oscillation at any 
frequency at which the total phase 
shift is 180 degrees and the gain 
around the loop is equal or 
greater than unity. 

If the cutoff frequencies of the 
three R-C networks in Fig. 1B are 
made equal, the amount of negative 
feedback usable before a peak be- 
gins to appear in the frequency- 
response characteristic is a mere 
3.5 db, which is insufficient to ac- 
complish much gain stability or 
reduction of nonlinearity. This 
solved by staggering 
the time constants R,C,, R.C, and 
R,C, in such manner as to prevent 
total phase shift from approaching 
90 degrees until the frequency has 


problem is 


increased well outside of the pass- 


band to be handled. Even then, 
loop gain must have decreased to a 
sufficiently low value to prevent 
peaking. 
Although the 


stants can be staggered in a variety 


three time con- 


of ways, the most satisfactory is 
to make two of the time constants 
remaining one n 


equal and the 


value of these two. In 
this way, one of the time constants 


into effect at 


times the 


comes a frequency ” 








FIG. 2——-Operting version of 


video distribution amplifier includes 


special boot 


strap output stage further explained in Fig. 3 
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FIG. 3—Double-triode circuit uses ca 
thode-follower principle (A) that evolves 
into current amplifier type (B) 


than the other two 


Thus, the most desirable amplitude 


times lower 


characteristics result 


frequency 


Permissible Feedback 


In the three-stage amplifier the 
amount of permissible feedback in- 
creases from 3.5 db to 10.7 db as the 


and phase 


over the widest range. 


staggering factor n is increased 
from unity to 10, while increasing 
n to 100 raises the amount of feed 
back allowable to 28.3 db before any 
peak occurs in the frequency re- 
sponse characteristic. 

It is important that the lowest 
cutoff frequency of one of the R-C 
filter sections is not chosen too low 
relative to the highest 
faithfully 
amplifier. 
angle between the input signal and 


frequency 
handled by the 
Otherwise the 


to be 


phase 


the fed-back signal will approach 
With this 
characteristic of the 


quadrature. condition, 
the phase 
amplifier 


linearity. 


departs seriously from 
Secause ideal conditions 
for phase modulation exist, any 
dynamic change in amplifier loop 
gain with signal level will result in 
the NTSC color subearrier having 


its phase shifted as a function of 
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instantaneous signal level, produc- 
ing a shift in hue in picture color. 

The schematic diagram shown in 
Fig. 2 of an actual amplifier 
illustrates the practical use of the 
design principles relative to three- 
stage amplifiers. Cutoff frequency 
of the interstage coupling between 
V, and V, is about 2 me, despite the 
relatively high value of plate-load 
resistor. It results from the low 
input capacitance of cathode fol- 
lower V,, absence of any bulky coup- 
ling components and the low output 
capacitance of V,. Cutoff frequency 
of cathode follower V, is con- 
siderably higher than 2 mc ow- 
ing to its extremely low effective 
source impedance, which is about 
75 ohms. The cutoff frequency of 
the output stage is also much higher 
because of the low value of the 
effective load resistance. 


Phase Advance 


The staggering factor was pur- 
posely made somewhat less than 
theoretically required and a vari- 
able capacitor placed across the 
feedback resistor to control the fre- 
quency at which phase advance 
started. This control makes pos- 
sible adjustment of the high-fre- 
quency response to obtain either a 
drooping, flat or rising character- 
istic and also compensates for the 
stray shunting capacitance exist- 
ing across cathode resistor R,, 
which would decrease the feedback 
factor and retard its phase at the 
higher frequencies. 

Cathode-bypass capacitors C, and 
C, of the 6BX7 output stage intro- 
duce a leading phase characteristic 
at the very high frequencies where 
the open-loop phase characteristic 
tends to lag considerably owing to 
the combined effects of the three 
interstage coupling networks, The 
capacitors decrease the rate of lag 
and thereby increase the margin of 
stability of the amplifier at very 
high frequencies. 

Very low-frequency response of 
feedback amplifiers is subject to the 
same general rules as the high-fre- 
quency response so far as the oc- 
currence of peaks and instability is 
concerned when the feedback factor 
is increased. The technique of 
staggering the interstage coupling 
time-constants properly and using 
phase-correcting networks when 
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necessary can produce an amplifier 
with the required low-frequency 
characteristics. 

In some respects the low-fre- 
quency end of the spectrum is eas- 
ier to deal with because the re- 
quired values of coupling capacitors 
can be computed and measured even 
though the designer is limited in 
choice of other time-constants. Con- 
siderations include the recom- 
mended maximum value of grid 
resistor, large-size coupling capaci- 
tors conflicting with high-frequency 
performance, leakage resistance of 
high-capacitance coupling capaci- 
tors and the limited values of 
sapacitance available in electrolytic 
capacitors. 

Matters are further complicated 
by the existence of a series capa- 
citor in the feedback circuit, which 
‘auses a reduction in the feedback 
factor at extremely low frequencies 
and also causes its relative phase 
to advance. Eliminating this capa- 
citor and bucking out the d-c exist- 
ing at the output with an externally 
supplied negative voltage is one 
solution, but the use of an external 
negative supply was not considered 
desirable. Therefore, properly stag- 
gered coupling time-constants and/ 
or low-frequency phase correction 
networks are used to obtain desired 
low-frequency response. 


Bootstrap Adaptation 
The unusual amplifier circuit 
shown in Fig. 3 was independently 
conceived by the writer in 1952 and 
given the name direct-coupled boot- 
strap circuit. A similar type of cir- 
cuit had, however, been previously 
published in Valley and Wallman’s 
“Vacuum Tube Amplifiers”, in the 
direct-coupled amplifier section. 
Since the circuit can be used both 
as a voltage amplifier and a current 
amplifier in video amplifiers here, 
its use as a voltage amplifier (Fig. 
3A) is first considered. 

So far as the direct-current flow 
is concerned, the two triodes are 
connected in series from B+ to 
ground, current flowing through 
the 150-ohm cathode resistor of the 
first triode, through this triode, 
then through the 150-ohm resistor 
in the plate circuit of the first 
triode and thence through the 
second triode. Bias voltage is de- 
veloped across each 150-ohm re- 


iv 
Tete nea 


sistor for each triode section and 
the B+ supply voltage divides 
equally between the two tubes. 

To understand circuit operation 
from a signal or a-c viewpoint, it 
is easiest first to consider the opera- 
tion of the output triode section 
(Fig. 3A) that looks much like a 
cathode-follower and behaves like 
one in some respects. With 17.5 
volts of signal on its grid, the 
tube’s cathode puts out 17.2 volts. 
Considering it as a cathode fol- 
lower, it then has a gain of 0.982. 


Load Resistance 


In a cathode-follower, any im- 
pedance connected between grid and 
cathode is divided by a factor of 
(l—a) where « is the gain. The 
150-ohm grid-to-cathode resistor is 
made to appear like a resistance 
from grid to ground of 150 divided 
by 1—0.982 or about 8,330 ohms. 
Since this resistance is the effec- 
tive plate load impedance seen by 
the first triode, this stage operates 
as though it had a physical load re- 
sistor of 8,330 ohms in its plate 
circuit thereby providing a grid-to- 
plate gain of about 17.5. 

Although the effective impedance 
from plate to ground is high, con- 
sisting of the plate resistance of the 
first triode (modified by the unby- 
passed cathode resistor) in parallel 
with 8,330 ohms, the bandwidth is 
not unreasonably low because of the 
low value of effective shunt capaci- 
tance from plate to ground. 

Effective output impedance of the 
circuit is approximately 3,000 ohms, 
not the very low output impedance 
expected from a cathode-follower. 
For true cathode-follower action to 
develop low effective generator im- 
pedance, there must be no a-c coup- 
ling between cathode and grid. In 
other words, the grid must be held 
steady while any change tries to 
take place in the cathode voltage. 
This condition does not exist here 
because of the 150-ohm resistor be- 
tween grid and cathode, which 
passes back to the grid most of the 
change that takes place in cathode 
voltage. Advantages of this cir- 
cuit are reasonable gain-bandwidth, 
low distortion, efficiency in use of 
plate power and components and 
relative insensitivity of gain versus 
tube characteristics. 

The same type of circuit is suited 
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FIG. 4—Sweep generator with 
10-mc marker direct (A) and 
through amplier (B) 


for use as an output or current 
amplifier as illustrated by Fig. 3B. 
The theory applies to the 
operation of this circuit as applied 
to Fig. 3A. It differs by addition of 
a comparatively low external load 
R,. This the gain of the 
cathode-follower section to 


same 


reduces 
con- 
siderably less than unity and there- 
fore the effective value of the 120- 
ohm grid-to-cathode resistor is 
only multiplied about twice. 

The stage is therefore inherently 
broad band owing to the compara- 
tively low impedance levels existing. 
It is ideally suited for driving low- 
impedance loads at reasonably high 
levels with a minimum of distortion. 
The reason for this low distortion 
results from the manner in which 
the circuit operates when driving 
fairly low values of R,, since it 
combines the good capabilities of 
a plate-output stage for negative- 
output voltage 


swings and the 


cathode-output stage for positive- 


output voltage swings. 

When a sine wave is applied to 
the input of the stage, current flow 
through the first triode is increased 
on the positive half-cycle causing 
a heavier flow of 
through the 180-ohm 
sistor, through the first 
the 120-ohm and through 
the coupling capacitor and load back 
to ground. The coupling capacitor 


electrons up 
cathode re- 
triode and 


resistor 


may be considered a zero-impedance 
source of d-c 
sufficiently 
appreciable 


voltage since it is 
prevent 


change in its 


large to any 
charge 
from occurring during the time of 
one cycle. 
When the 


negative, current 


input signal swings 
flow through the 
first triode is decreased, causing its 
plate voltage to rise and carry with 
it into the positive region the grid 
of the output which 


triode, now 
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FIG. 5—Square wave (1 mc) 
displayed directly (A) and via 
amplifier (B) 


through amplifier 


takes over the burden of conducting 
the load 
follower. 


current like a cathode 


Under these conditions 
current flows through the load and 
coupling 


B+ supply. 


capacitor, the tube and 


The 
impedance of the stage again is not 


effective source 
extremely low as if it were a true 
which is advan- 
If it were extremely low, 


cathode-follower, 
tageous. 
the coupling capacitor required for 
adequate 


low-frequency response 


would be prohibitively large. 


Hum Reduction 


Another 
cuit 


cir- 
over a cathode-fol- 
that any hum or 
voltages fed back from the line to 
the cathode are also passed on to 
the grid so that 
effect 
true of a 


advantage of the 
straight 


lower is noise 


their modulating 
is insignificant. This is not 
cathode-follower 
total 
hum voltage impressed back across 


output 


stage wherein the noise or 
the cathode to ground appears as 
a change in bias of the stage, al- 
lowing comparatively low hum and 
noise voltages to produce modula 
tion of the desired video output 
waveform. 

Source impedance of the circuit 
in Fig. 3B is about 680 ohms using 
a 6BX7 tube and constants shown 
With load R 
achieved is about 0.46. This means 
that the effective transconductance 
of the output 
load is about 6,500 micromhos even 
with the 


amount of 


of 75 ohms, the gain 


stage from grid to 


comparatively 
cathode 
Such 


large 
degeneration 
adds 
further to the stage’s gain stability 


existing. degeneration 
and amplitude linearity 
Advantages of this type of out 
put circuit are: good gain-band 
width, fairly low 


linearity, 


input capacitance, 


cood number 


efficient 


minimum 


of components required, 


FIG. 6—Square wave of 15-kc 
frequency shows no impairment 


FIG. 7—-Sixty - cycle 
wave has minor tilt 
gram is reversed) 


square 
(oscillo 


use of B4 
power is wasted in the usual high- 
wattage plate or 


power input—since no 
cathode load re- 
stability 
characteristics 


sistor—good gain with 


changes in tube 
owing to the self-regulating d-c 
conditions that establish themselves 
and the large amount of current 


degeneration inherent. 


Control of Gain 


Control of gain has been limited 
to about +5 percent around unity 
in the final amplifier design for two 
Since the 


of the amplifier are related to the 


reasons. characteristics 
amount of feedback used, especially 
at the extremes of the frequency 
spectrum, it is undesirable to 
feedback factor much 
since doing so will change the shape 


change the 


of the response curve. Owing to the 
bandwidth being much wider than 
necessary, a 5-percent maximum 
change in feedback will not appre 
ciably affect the response curve in 
the range of interest for television 
but will still allow latitude of gain 
control to compensate normal toler 
ances in load impedances and com- 
ponents tolerances 

In an amplifier employing a con 
siderable amount of negative feed 
back, gain becomes almost entirely 
dependent upon the feedback factor 
and quite independent of the in- 
ternal amplifier gain. Since correct 
gain is maintained regardless of the 
condition of tubes, the maintenance 


man has no convenient 


way of 
knowing when tubes are beginning 


to fall off in 


less provision is made for accurately 


transconductance un 


metering the individual plate cur- 
rents of each stage 

In this group of amplifiers, an 
15-db 


used so any 


average of about 


feedbac k Is 


internal loop gain is reduced by a 


negative 


change in 
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factor of about 5.6. Therefore, if 
the proper gain cannot be obtained 
with the 5-percent change in feed- 
back factor provided by the gain 
control, internal gain has changed 
by a factor of more than 5.6 times 
5 percent or about 28 percent. This 
indicates either the 
new tubes or 


necessity for 
a serious change in 


component values, 


Performance 

Performance of the amplifier is 
shown in the oscillograms of Fig. 
4 through 7 for which 
signals are compared directly (A) 
and through the amplifier (B). Re 
sponse to differential-gain test sig 
nals is shown in Fig. 8 to 10, 

Figure 4 indicates the 
wide-band 
yond 10 


various 


smooth 
response available be 
me, Point-by-point 
indicate a response flat within +2 


tests 


percent to 10 me and down less than 
5 percent at 20 mec, Low-frequency 
response is free from 


smooth and 


peaks down to 1 cycle a second, 
falling off about 3 db at 0.7 eps. 
Figure 5 shows the amplifier’s re 
sponse to a l-me square wave with 
time of about 0.03 micro 
from overshoot 
and ringing indicates good phase 
characteristics and the time 
of the signal after going through 
the amplifier is still the 
Measured envelope delay is about 


a rise 


second, Freedom 
rise 
same 
0.019 microsecond and is 


within 40.0015 and 0 


second to over 4.5 me. 


constant 
micro 


Response to a 15-ke square wave 
in Fig. 6 shows lack of tilt or bow- 
ing to indicate good midfrequency 
phase characteristics. 

The small tilt introduced on a 
60-cycle square wave in Fig. 7 is 1.5 
percent by actual measurement. Al- 
though the photograph 
positive tilt characterizing 


shows a 
phase 
lag at low frequencies, this is only 
apparent the oscillographic 
camera has reversed the trace, On 
the picture, the spot is traveling 
from right to left. Tilt is actually 
negative as would be expected from 
a smooth low-frequency 
falling off at 0.7 cycle. 
Figure 8 pictures the output of 
a differential-gain test 
that was developed to show com 
pression or nonlinearity. The test 
waveform is difficult for an ampli 


since 


response 


generator 


fier to handle without distortion be 
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FIG. 8—Differential gain with 10-percent 
duty cycle (A) 50 percent (B) and 90 
percent (C) 





FIG. 9—-Differential gain signal through 
high-pass filter for 10, 50 and 90-percent 
duty cycle, viewed from top to bottom 





FIG. 
through amplifier and high-pass filter 
at amplitude of 1.5 volt, peak-to-peak. 
Duty cycles of 10 (A) 50 (B) and 90 per. 
cent (C) 


10—-Differential gain test signal 


cause it provides a full-level signal 
varying a-c The 
dynamic transfer characteristic ex- 
plored with the test signal is wider 


of widely axis. 


than any possible composite tele 
vision signal at equal peak-to-peak 
the 
tangular wave with duty cycle con 


level. In low-frequency rec 


tinuously adjustable between 10 and 
90 percent, white occurs at a 120 


cycle rate, while the sine wave that 
is added to this in a ratio of about 
10-to-1 is at a frequency of 3.5 mc. 

The waveform obtained by feed- 
ing the test signal through a high- 
pass filter, leaving just the 3.5-mc 


sine wave envelope, is shown in 
Fig. 9. This demonstrates the lack 
the test 


inspec- 


compression in 
Although 
oscillogram 


of any 
generator. close 
tion of the seems to 


indicate a slight sign of com- 


pression at 50-percent duty cycle 
(B) this effect is caused by a small 
amount of hum in the oscilloscope 
mixing with the desired envelope. 

The last Fig. 10, 
show output of the high-pass filter 


oscillograms, 


inserted at the amplifier’s output, 
the test 


shown in Close inspection 


being the signal 
Fig. 8. 


less than 


input 


may reveal 1 percent of 
compression on the 90-percent duty 
(C) but this 


infinitesimal amount of sync com- 


cycle represents an 
pression on a composite television 


signal with all-white 


field 


100-percent 


Measurements 


tele- 
company’s so-called Kelly 
Generator (ELECTRONICS, p 128, 
Sept. 1954) at 2 volts peak-to-peak, 
differential phase distortion of the 
amplifier was in the vicinity of 0.25 


When the 


phone 


measured with 


degree. As measured with a 0.7-volt 
peak-to-peak composite step signal 
mixed with 0.165 volt of subcarrier, 
the differential phase distortion was 
less than 0.166 deg. Stability of the 


amplifier characteristics is indi- 
cated by the fact that a +10-per- 
cent change in either B+ voltage 


or heater voltage caused a change 
than +1 
frequency. 


of less percent at sub- 
The hum 


noise is extremely low, averaging 


carrier and 
60 db below 0.5 volt, peak-to-peak. 

The author thanks the many per- 
sons engaged in the color television 
field at NBC for co-operation, en- 
and the helpful in- 
formation provided by their opera- 
tional developmental 
models. Particular thanks are due 
E. B. Pores, R. A. Monfort, E. P. 
Bertero and R. A. Nies; Hazeltine 
Laboratories furnished valuable in- 
formation amplifier 
phase which 
obtained by the use of their phase- 


couragement 


tests on 


regarding 


characteristics, was 


plotting device. 
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Top view of laboratory model showing 
ferrite rod antenna and output trans- 
former, located behind loudspeaker 


Front of set. Transistors are mounted on 
chassis between loudspeaker and tun- 
ing capacitor 


Rear of chassis showing interconnecting 
wiring. Flashlight batteries are mounted 
below case 


Design of Transistorized 
High-Gain Portable 


By W. E. SHEEHAN and J. H. IVERS 


Raytheon Manufacturing Company 
Newton, Massachusetts 


Superheterodyne using eight transistors delivers 100 milliwatts undistorted output. 


Sensitivity is 300-500 microvolts per meter. Receiver operates 500 hours on its four 


flashlight batteries and weighs only five pounds 


ERFORMANCE comparable to that 
P crtained from conventional 
electron-tube portable radios is ob- 
tained using an 8-transistor super- 
heterodyne receiver. Overall gain 
is at least 120 db, selectivity is 
good, maximum undistorted power 
to the 4-in. round loudspeaker is 
slightly over 100 mw and frequency 
response extends from 100 eps to 8 
ke. Further design refinements 
should bring about still better se- 
lectivity and improved sensitivity. 
300-500 


Present sensitivity is 


microvolts per meter. Greater 


power output (250 mw maximum) 
can be obtained by designing the 
output transformer for it. Char- 
acteristics are listed in Table I. 
The receiver CK760 


high-frequency transistors as i-f 


uses two 
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CK761_ high-fre- 
quency transistors in the mixer and 
oscillator circuits; and one other 
CK760 or CK761 as the second de- 
Three CK721 or CK722 


transistors are used in the audio 


amplifiers; two 


tector. 


section. Figure 1 is a complete 


schematic diagram. 
Power Requirements 


The receiver operates on 6 volts 
four 1.5-volt D cells 


batteries) in series. 


furnished by 
(flashlight 
However, C or penlight cells may be 
substituted at a corresponding de- 
life. If the re- 


ceiver is operated several hours a 


crease in battery 


day, battery life using D cells is 


estimated at 500 hours. This cor- 


responds to an operating cost of 


about 1/10 cent an hour 


The overall power gain of the 
audio section is in excess of 50 db. 
Since the output stage is class B 
push-pull the current drain varies 
At maximum 
this 


with the signal level. 
rated output the drain for 
stage is 27 ma. The idling current 
is about 1 ma plus 1.2 ma in the 
bias bleeder. 

Three-db negative feedback has 
been incorporated in the audio 
amplifier to improve the low-fre- 
quency response and reduce distor- 
Total harmonic distortion at 
400 cycles and 100-mw output is 5 


tion. 
percent. When enclosed in a cabi- 
net, fidelity and tone are excellent. 

The audio driver stage operates 
current. 
The audio interstage transformer 
impedance ratio is 10,000 ohms to 


at about 1l-ma collector 
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CK761 OR 7627> 


a 
27K 


16K 


OSCILLATOR 


FIG. 1 


2,000 ohms base to base, center tap- 
ped. The transformer is small, 
being wound on a ‘s-in, laminated 
core, 

The output transformer is 
slightly larger, being wound on a 
t-in. core. The impedance ratio is 
500 ohms collector to collector, 
center tapped, to a 3.2-ohm voice 
coil, Both these transformers were 
especially designed for transistor 
circuits. 

An important feature of the 
transformers is their high induct- 
ance and low d-c resistance, The d-c 
resistance of the primary of the 
output transformer is 20 ohms. 
The d-c resistance of the secondary 
of the driver transformer is less 
than 50 Transformers of 
this type may be obtained from the 
New England Transformer Com- 
pany, Somerville, Massachusetts, or 
the Gramer Transformer Corpora- 
tion, Chicago, Illinois. 

Resistor R, together with C, and 
C, form an audio filter. While this 
resistor represents a small power 
loss it was inserted to prevent audio 
from the output stage getting back 
on the B— lead. 

Capacitor C, was paralleled with 
C, in the oscillator circuit to pre- 
vent any audio modulation of the 
oscillator. 

This receiver employs two i-f 
stages and a class B power detector. 
The overall power gain of the i-f 


ohms. 


160 
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detector section is at least 60 db. 
Type CK760 transistors were used. 
These units have an average alpha 
cutoff frequency of 5 me. If de- 
sired, CK761 transistors may be 
used in the i-f and detector stages 
to obtain several db more gain. 


1-F Neutralization 


Neutralization was accomplished 
by using 30-yyf capacitors feeding 
back from the base of the second 
detector to the base of the second 
i-f, and from the base of the second 
i-f to the base of the first i-f. 
Neutralization is necessary because 
high-frequency _ transistors 
inherently regenerative in 
grounded-emitter connection. 

To approximate roughly the size 
neutralizing capacitor required, 
multiply collector capacitance of the 
transistor by the step-down ratio 
between the tap on the primary of 
the i-f transformer and the sec- 
ondary. In this case, there are 55 
turns at the tap and 18 turns on the 
secondary, for a ratio of three, 
times a C, of 10 uyf to give a neu- 
tralizing capacitance of 30 uuyf. 

The i-f transformers are EXO 
3015 manufactured by the Automa- 
tic Manufacturing Company, New- 
ark, New Jersey. These transform- 
ers have 155 total turns on the 
primary, tapped at 55 turns, with 
an 18-turn secondary. The coils are 
bifilar wound and 


are 


the 


enclosed in an 


Superheterodyne receiver uses eight pnp transistors. Note that collectors are negative with respect to grounded emitters 


adjustable ferrite cup. They are 
tuned by a fixed 125-yyf capacitor 
across the primary. 

Studies indicate that a_ better 
choice for the i-f transformers 
would be to have more capacitance 
and less inductance. More impor- 
tant, the turns ratio between pri- 
mary at the tap and the secondary 
should be higher—perhaps 6 or 7 
to one to match 25,000 ohms to 600 
ohms. 


Detector 
The 


power 


receiver uses a class B 
detector for demodulation 
and as a source of ave voltage. This 
type of detector has the advantage 
of providing about 10-db gain and 
a suitable ave voltage. However, if 
adequate i-f gain is available as can 
be obtained by improvement of the 
i-f stages, a diode detector can be 
used. Unfortunately, the deriva- 
tion of adequate ave from a diode is 
not as simple as from a 
detector. 

The ave voltage is derived from 
the collector of the detector and fed 
back through the filtering and drop- 
ping network R,, C, and R, to the 
base of the first i-f stage and 
through R, to the base of the second 
i-f stage. Under no-signal condi- 
tions the detector collector voltage 
is approximately the B— voltage. 
This voltage, when fed back to the 
base of the first i-f is such that 


power 
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about 250 ua of emitter current 
flows in this stage. 

In the presence of a signal, the 
d-c voltage at the collector of the 
detector decreases—that is, goes 
ground potential—due to 
the rectified carrier current drop 
This decreasing voltage 
reduces the emitter current of the 
first i-f stage proportionately. As 
the emitter current is reduced the 
current gain of the transistor de- 
creases, lowering the gain of the 
stage. 


toward 


across R.. 


Under strong signal conditions, 
the emitter current of the first 
stage may go down to 50 za or less. 
This reduces the gain of the stage 
to a low value. The emitter resistor 
of the first stage is not returned 
to ground but returns to the nega- 
tive 3-volt tap on the battery. This 
permits the gain of the first i-f to 
be reduced sufficiently to prevent 
overload of either the second i-f or 
the detector. 

The second i-f stage contributes 
to the ave action to a small extent. 
No-signal emitter current is about 
500 wa and under strong signals it 
reduces to about 250 ua, 

The ave curve of this receiver has 


L = 240 yH 


Q = 280-300 


proven to be quite adequate and 
under even extremely strong signal 
conditions no overload has been ex- 
perienced. 


Oscillator-Mixer 


A ferrite-cored loop antenna is 
used which consists of 65-70 turns 
of 10-38 Litz wire space wound on 
a 7-inch long by 4-inch diameter 
ferrite rod. The loop is tapped at 
12 turns. The unloaded Q of the 
antenna is about 280. Antenna coil 
data are given in Fig. 2A. 

The oscillator uses a tapped coil 
with a separate secondary. The 
collector of the oscillator is tapped 
at about 4 of the total turns. This 
decreases the effect of collector 
capacitance, provides better imped- 
ance matching and improves the 
frequency stability and tracking. 
Oscillator coil data is given in Fig. 
2B. Fora laboratory design, three- 
point tracking obtained by 
using a slug in the oscillator coil, a 
padder and the gang capacitor trim- 
mer. Undoubtedly a cut-plate tun- 
ing capacitor could be used to ob- 
tain three-point tracking with 
equal success. A 10-uuf fixed ca- 
pacitor is connected in parallel with 


was 


ots Sane a 2% 65-70 TURNS TOTAL-—— — 


10 TURNS 


CLOSE WOUN 


FERRITE/ 
CROWLEY 


NO. 2 


salbiniensiatiaieesiit 
START 
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WINDING DATA 
NO. 36 SSE 
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125 CAM THROW 
CAM GEAR-69 
DRIVE -65 


OSCILLATOR COIL 


FIG. 2—-Winding data for antenna (A) and oscillator (B) coils. Other components 


are available commercially 
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Table. |—Receiver Characteristics 


530-1,620 ke 
300-500 «volts 
per meter 

100 mw 


Frequency Range 
Sensitivity 


Rated Power Output 
Maximum Power 
Output 250 mw 
Battery Voltage 6\ 
Total Current 
No Signal 7 ma 
Total Current, Average 
Signal and Volume 
Total Current at 
100-mw Output 


17 ma 


30 ma 


the oscillator trimmer to make the 
high end of the tracking curve fall 
in the proper place. 

The output of the oscillator is 
coupled into the mixer through the 
secondary of the oscillator coil and 
capacitor C,. This combination of 
capacitive and inductive coupling 
produces a more constant injec- 
tion voltage. However, due to reso- 
nance effects and the close coupling 
between oscillator and mixer there 
is still considerable variation in in- 
jection voltage and mixer current. 

The injection voltage on the base 
of the mixer varies from 0.01 to 
0.03 volt depending on the setting 
of the tuning control, while the 
mixer current varies from 250 ua 
to 1 While this causes some 
variation in conversion gain the 
effect is not pronounced and the 
sensitivity is reasonably uniform 
The value of C,, 100 
uuf, was chosen to give a maximum 
mixer current of 1 ma. 

With the oscillator voltage in- 
jected on the base together with the 
signal voltage, the emitter is di- 
rectly grounded. Thus the i-f fre- 
quency has a direct path from 
ground as do the signal and oscil- 
lator frequencies. Conversion gain 
is estimated between 10 and 15 db. 

The oscillator and mixer track 
well together reaching both ends 
of the band easily (530 and 1,620 ke 
respectively). On the initial ad- 
justment it is necessary to rock in 
the crossover points. 

A power output up to a quarter 
of a watt may be obtained by using 
two CK721 or CK722 transistors in 
class B push pull operating at 6 
volts into a 250-ohm (collector to 
collector) output transformer with- 
out exceeding CK721/722 
handling capabilities. 


ma, 


over the band. 


power 





Metallic Rectifiers 


ATERIALS AND metallurgical 

processes being developed 
for transistors are providing radi- 
cally improved metallic rectifiers, 
some with apparently infinite life. 
Concurrently with these innova- 
tions, selenium rectifiers are being 
improved, especially for operation 
in the vicinity of 100 C, Copper- 
oxide rectifiers continue to be 
economical for low-voltage service, 
selenium for low-current high-volt- 
age service and germanium for 
high-current applications (see Fig. 
1). 

Of the components surveyed in 
this series of component parts ar- 
ticles, activity appears greatest in 
advancing the variety and extend- 
ing the performance of metallic 
rectifiers. Indicative of the trend 
is a silicon cell soon to be marketed 
that withstands 1,000 v and passes 
200 ma with only a 1.5-v drop. 


x 


CALL 


Sapee 


FIG. 1—-Economical operating ranges of 
principal types of metallic rectifiers 
(General Electric Co.) 


Previous Articles in Series 


3 


satis 3th Sela 


FIG. 2-——Three-phase full-wave bridge 
rectifier rated for maximum a-c input of 
40 v rms and d-c output of 32 amperes 
has selenium cells 6 inches square 
(Bogue Electric Mig. Co.) 


Any type of rectifier cell can be 
stacked in series to withstand the 
desired voltage, or the stacks can 
be connected in parallel to pass the 
required current. The ultimate 
limitation is permissible operating 
temperature, 


Selenium Cells 


Illustrative of the performance 
available from selenium cells is the 
Belcon rectifier of Fig. 2. Operated 
at full rating in an ambient of 
75 C, the output voltage drops no 
more than 5 percent in 5,000 hours; 
in an ambient of 150 C, the output 
voltage drops no more than 10 per- 
cent in 500 hours. Continuous 


Part |: Fixed Capacitors Undergo Miniaturization, p 120, July 1954 

Part Il: New Variable Capacitors Extend Tuning Range, p 130, Aug. 1954 
Part 11; Fixed Resistors Show Stability Improvements, p 132, Sept. 1954 
Part IV: Precision Potentiometers Use New Materials, p 144, Oct. 1954 
Part V: lron-Core Transformers Run Smaller and Hotter, p 136, Nov. 1954 
Part Vi; High-Frequency Coils Use New Core Materials, p 140, Dec. 1954 
Part Vil; New Relay Materials improve Performance, p 144, Jan. 1955 
Part Vill: Special-Purpose Relays Gain New Uses, p 150, Feb. 1955 


By FRANK ROCKETT 


Airpax Products Co 
Baltimore, Md. 


recycling from —65 to +75 C pro- 
duces no deleterious effect. In de- 
veloping this high-temperature se- 
lenium rectifier, chemically stable 
artificial barrier materials and 
materials with similar expansion 
coefficients were selected. Forward 
voltage drop and reverse leakage 
current remain low at high tem- 
perature so that internally gener- 
ated heat is no more apt to cause 
this cell to run away as temperature 
rises than it is for a conventional 
low-temperature selenium cell. 

Life test curves for Bradley high- 
temperature selenium rectifiers are 
given in Fig. 3 for almost 2,500 
hours of operation at 150 C. The 
tests have since then passed 3,300 
hours with no sign of cell deteriora- 
tion. 

Manufacturers provide rectifiers 
with low leakage currents for mag- 
netic amplifiers. Ratios of forward 
to reverse current range from 100:1 
to 5,000:1, the higher ratios being 
typical of cells for service in mag- 
netic amplifiers. Such cells may be 
prestabilized to minimize changes 
as a result of temperature, storage 
or operation. For use in limiter 
circuits, cells are engineered to pro- 
vide a steep slope to the d-c voltage- 
current characteristic curve. At 
0.4 v d-c, the current is below 
0.7 ma per square inch; at 1.0 v 
d-c, the current is above 40 ma per 
square inch, 

Using radioactive tracer elements 
to speed research, engineers at Fan- 
steel have devloped a cell that op- 
erates at full rating to 100 C and 
with only moderate derating to 
150 C. A particularly troublesome 
problem with dry-disk rectifiers, 
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Approach Infinite Life 


Final article of series surveys developments in copper-oxide, selenium, silicon, germanium 


and titanium-dioxide rectifiers. New designs give reduced size and longer life along with 


higher operating temperature, output current and inverse voltage ratings 


becoming more acute as tempera- 
ture rises, is that of a protective 
coating that is relatively inert to 
the barrier layer, into which the 
coating may penetrate if the coun- 
terelectrode is porous. Fan-steel 
uses various chlorinated rubber 
coatings applied in multiple layers 
that are resistant to mercury vapor, 
corrosive atmospheres, salt spray, 
high humidity and fungus. Also, 
provision for thermal expansion, 
such as in Fig. 4, becomes essential. 

Development of a high-tempera- 
ture selenium rectifier at Radio Re- 
ceptor has proceeded along some- 
what different lines. Because life 
of a conventional selenium cell de- 
creases rapidly above 85 C, pre- 
cautions are taken in the prepara- 
tion of cells to use only materials 
of high uniform purity. At several 
steps during production, tests of 
forward and reverse resistance are 
made to anticipate final perform- 
ance. Accelerated life tests are 
also made on samples*from each 








REVERSE LEAKAGE CURRENT IN MA 


batch. The resulting performance 
is shown in Fig. 5. The curves are 
for a bridge rectifier having one 
14-inch-square cell in each leg. This 
high-temperature selenium rectifier 
is designed to operate in ambients 
of 85 to 125 C with cell tempera- 
tures from 100 to 145 C, In an am- 
bient of 85 C a life of 2,500 to 
4,000 hours can be expected; in an 
ambient of 125 C a life of 500 to 
1,000 hours can be expected. Cells 
are rated for 24 maximum reverse 
rms volts and are available with 
continuous d-c ratings from 5 ma 
(4 inch in diameter) to 1.2 amperes 
(3 inches square) in half-wave rec- 
tifiers (twice these currents in 
bridge or full-wave rectifiers). An 
experimental high-temperature se- 
lenium rectifier has delivered 30 
amperes, 

The variety obtainable in recti- 
fier characteristics by combining 
selenium cells is illustrated by the 
many different rectifier assemblies 
that manufacturers list in their 
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catalogs. For example, Federal lists 
over two dozen basic industrial 
stack configurations with a total of 
about 350 different stack arrange- 
ments, in addition to a complete 
line of radio and television replace- 
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FIG. 5—Comparison of conventional 
selenium rectifier (unlabeled curves) 
and high-temperature selenium rectifier 
in single-phase bridge circuit with 26 v 
rms input and 1 ampere dc output 
(Radio Receptor Co.) 
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FIG. 3—Life test data on three developmental selenium rectifiers FIG. 4—Typical selenium rectifier assembly (Fansteel Metallurgi- 


(Bradley Laboratories, Inc.) 
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COMPONENT DESIGN TRENDS 


High-temperature selenium cells operate reliably at 150 C ambient 


Back-to-back selenium rectifiers across inductive load protect 


relay contacts 


Diffused-junction germanium cells with near 100-percent effi- 


ciency come with pigtail leads 


Developmental germanium cell using heat sink is rated at 35 
amperes for 200 peak inverse volts 


ment rectifiers. These include a 
small plastic-cased unit with pig- 
tails for rectifying a few milliwatts 
and a large unit with busbar con- 
nections for rectifying power to an 
electroplater. 

For high-voltage supplies such 
as for cathode-ray tubes, Federal 
selenium rectifiers are assembled in 
enclosed stacks rated from 250 to 
5,000 v at 5 ma for half-wave rec- 
tifiers and 40 ma for full-wave rec- 
tifiers. Fiber enclosures protect the 
stacks from normal environments; 
hermetically sealed glass enclosures 
protect the stacks in applications at 
high temperature and humidity. 
Smaller stacks in nylon enclosures 
are rated from 26 to 500 v rms for 
applications in bridge or doubler 
circuits, Units are also available in 
hermetically sealed metal cans. 

To protect relay contacts, two 
selenium rectifiers are connected 
back to back in Federal’s contact 
protector. The nonlinear resistance 
of this composite rectifier is paral- 
leled across the inductive load to be 
controlled by relay contacts, When 
the load is opened by the relay, the 


momentary inductive surge de- 


FIG. 7—Stacked germanium rectifiers on radiating fins, rated 
70 v rms input per cell and 0.5 amp d-c output to resistive load 
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velopes a high reverse voltage (over 
100 v per cell) across the protector, 
under which condition the nonlinear 
resistance of the rectifier is low (in 
the order of 10° ohms per cell). The 
protector thus acts as a damping 
resistor across the inductive load. 
As soon as the induced voltage 
across the load decreases, the im- 
pedance of the protector returns to 
normal (about 10° ohms per cell). 
Temperature rise in the protector 
is low so no permanent damage is 
done by the reverse current. 
Stacks are usually wired for 
single-phase or three-phase half- 
wave circuits, single-phase or three- 


FIG. 6—Diffused-junction germanium 
rectifier has axial pigtail leads 


phase full-wave circuits and single- 
phase or three-phase bridge circuits. 
As many necessary are 
connected in series in each leg 
to provide the required voltage. 
Cells of the required area or several 
stacks in parallel are used to pro- 
vide the required current. The se- 
lenium cells used in standard Fed- 
eral stacks are rated for 26 v rms 
with a continuous forward current 
capacity of 50 ma per sq cm of ef- 
fective rectifying area and a maxi- 
mum safe plate temperature of 
75 C. Rectifiers can be operated at 
higher current densities by build- 
ing the stacks with wider spacing 
between plates, by using forced air 
cooling or by immersing them in 
oil, if the stack has originally been 
processed for such cooling. 

Where size and weight are pri- 
mary considerations, Federal proc- 
esses selenium cells for 36 v rms. 
For magnetic amplifiers, these cells 
permit much reduced reverse cur- 
rent when operated at 26 v. For 
power two of 
these cells replace three 26-v cells 
for a 30-percent reduction in space. 
Output d-c falls off about 4 percent 
in 13,000 hours of continuous op- 
eration at 35 C ambient. Efficiency 
and regulation are somewhat im- 
proved because the fewer cells in 
a stack result in a decrease in for- 
ward voltage drop. Above 1,000 eps, 
efficiency decreases appreciably. Us- 


cells as 


airborne supplies, 


ual efficiencies are about 85 percent. 

Although the voltage rating of a 
selenium cell cannot be safely ex- 
ceeded even momentarily, the cur- 
rent rating can be exceeded by as 
much as ten times for a few seconds 
provided the overload duty cycle 
allows the rectifier to remain within 


FIG. 8—Stacked germanium rectifiers, under development, pro- 
vide 5 amp d-c output per cell 
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its rated temperature range. Most 
rectifiers are designed to dissipate 
heat at rated current at 25 to 35 C 
above the ambient temperature. 
Forward voltage drop of a selen- 
ium rectifier has a slightly nega- 
tive temperature coefficient. Thus 
best regulation is obtained for op- 
eration near the maximum safe 
temperature. Voltage regulation of 
a single-phase full-wave rectifier is 
between 10 to 15 percent, depending 
on voltage, current density and size 
of cell. The greatest change in volt- 
age occurs between zero and 20 per- 
cent of full load. Leakage current 
remains substantially constant with 
temperature for an applied voltage 
of 18 v per cell for a cell processed 
to 26 v. At lower voltages, leakage 
current increases with temperature. 
At higher voltages, leakage current 
decreases with temperature up to 
the rated maximum temperature. 


Germanium Rectifiers 

Radically smaller than previously 
developed metallic rectifiers is the 
germanium rectifier which manu- 
facturers are introducing. General 
Electric’s diffused-junction rectifier 
exemplifies the trend. The cell ap- 
proaches 100-percent efficiency (98 
to 99 percent in a three-phase rec- 
tifier), has low forward resistance 
and high back resistance (ratio of 
reverse to forward resistance of 
400,000 to 1), is hermetically sealed 
for reliability and is rated for op- 
eration in ambients to 55 C. The 
smaller cells are supplied with pig- 
tails as in Fig. 6. For higher rat- 
ings the cells are on brackets and 
“arry radiating fins, as in Fig. 7. 
Several such cells stacked 
to provide usual circuit configura- 


can be 
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FIG. 10—Construction of germanium power rectifier (Transistor 
Products, Inc.) and comparison with equivalent selenium unit 
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tions and ratings from 35 v rms 
input and 0.3 ampere d-c output to 
630 v rms input and 2.0 amperes 
output, the later assembly being 
about 7 inches long with square 
radiating fins about 14 inch on a 
side, 

Several styles of germanium cells 
are manufactured. Typical operat- 
ing characteristics (absolute maxi- 
mum at 55 C) are: 200 v peak in- 
verse voltage, 0.3 amp peak forward 
current (current density may be as 
high as 300 amperes per 
inch or 2,000 times the current den- 
sity for a selenium cell), 100 ma 
d-c output current, 25 amperes d-c 
surge current, and 65 v continuous 
Full-load 
voltage drop is 0.5 v; leakage cur- 


square 


reverse working voltage. 


rent at rated peak inverse voltage 
is 1.9 ma. These cells can be stored 
without damage at 85 C and will 
operate to 50 ke without appreciable 
frequency effect. 

General Electric plans to intro- 
the germanium 
Fig. 8, rated for 5 amperes d-c yet 
only one-fourth the com- 
parable metallic rectifiers. Another 
rectifier can also be expected shortly 
them; it rated for 
200 peak inverse volts and 35 am- 


duce rectifier of 


size of 


from will be 


FIG. $—Developmental germanium cell 
expected to provide 85 amperes d-c 
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FIG. 11 


peres, with construction as_ in 
Fig. 9. 

The cutaway drawing in Fig. 10 
shows a germanium power rectifier 
developed by Transistor Products. 
Three cooling fins enable the ger- 
manium crystal mounted at one end 
of the metallic tube to conduct an 
average of 400 ma without over- 
heating. The complete assembly oc- 
cupies only half a cubie inch. A 
comparable selenium rectifier occu- 
pies six times this volume, 

Performance of equivalent ger- 
manium and selenium cells is indi- 
cated by their volt-ampere charac- 
teristics in Fig. 11. The germanium 
cell has a higher ratio of forward 
to reverse and a lower 
shunt capacitance, Resonance of ree- 


resistance 


tifier capacitance with load induc- 
tance during the reverse half of a 
cycle, producing an oscillatory re- 
verse current as shown for the se- 
lenium rectifier, is unlikely with a 
germanium cell, 


Silicon 

Silicon power rectifiers are now 
available with 
0.05 sq em that pass 200 amperes 
per sq cm of current at 
1 v. Characteristics of such cells 
as developed at Westinghouse Elec- 
tric Corp. show a rectification ratio 
in the order of 10° at normal am- 
bients, decreasing to 10° at about 


junction areas of 


forward 


200 C, Operation at a peak inverse 
of 100 v appears practical with an 
output of 6.5 amperes d-c. At tem- 


peratures in the vicinity of 65 (¢ 
efficiency is about 98 _ percent. 
Whereas germanium rectifiers fail 
abruptly if overloaded, silicon rec- 
tifiers pass excessive reverse cur- 
rent if subjected to overload; if de- 


ER MAMUM 


FILTERED 
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-Voltampere characteristics of selenium rectifier and 
equivalent germanium rectifier (Tranisistor Products, Inc.) 





COMPONENT DESIGN TRENDS 


Silicon power rectifiers give warning of failure when overloaded 


Rectification ratios of 100 to 1 are obtained with silicon cells at 


200 C ambient 


Silicon and germanium rectifiers have practically infinite life and 
efficiencies upwards of 98 percent at normal ratings 


Units utilizing rectifying interface between bismuth and titanium 
dioxide show promise in lab for high-temperature applications 


tected, this can be used to control 
the power demand in time to protect 
the rectifiers and associated circuit. 

Engineers at General Electric an- 
ticipate that silicon rectifiers can 
surpass other types for operation at 
high temperature and can provide 
the extremely low reverse currents 
so desirable in magnetic amplifiers, 
as well as withstand greater reverse 
voltages, 

A comparison of a silicon recti- 
fier with comparable selenium and 
thermionic rectifiers in Fig. 12 
shows what can be expected in an 
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FIG, 13-—Relative sizes of silicon junction rectifier (right) and conventional selenium 
rectifier having the same power-handling capacity 
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actual circuit. A surge-limiting re- 
sistor is used with the selenium 
rectifier, whereas the interna] re- 
sistance of the silicon rectifier lim- 
its surge current and gives better 
overall regulation. 

The low leakage current of silicon 
cells makes practical operation to 
100 C ambient temperature; peak 
inverse voltage actually increases 
slightly at high temperatures. Ger- 
manium power rectifiers, on the 
other band, pass substantial reverse 
current at 100 C, requiring severe 
derating. 

For comparison, Fig. 13 shows a 
selenium rectifier and a silicon cell, 
both with the same ratings. For 
operation above 75 C an 8-inch 
aluminum plate with at least 2 
square inches of area per cell is 
recommended as a heat sink, The 
cathode connection (case) can be 
electrically insulated from this sink 
with a thin mica washer without 
seriously decreasing the ability of 
the assembly to dissipate heat. 

The silicon rectifiers developed at 
Transitron Electronic Corp. under 


Be Se i ete sa 


a contract with the U. S. Army 
Signal Corps are capable of efficient 
operation from —60 to +150 C. 
within ratings, silicon and germa- 
nium rectifiers have practically in- 
finite life. 


Titanium-Dioxide Cells 


With the goal of developing a 
dry-disk rectifier for operation at 
ambient temperatures from —65 to 
+200 C, several materials have been 
studied at Battelle Memorial Insti- 
tute. Principal effort has been on 
titanium dioxide. Experimental rec- 
tifiers are produced by oxidizing 
titanium disks in oxygen at from 
825 to 900 C to form a thin ad- 
herent film of oxygen-deficient ti- 
tanium base. This semiconducting 
film is anodized in a sodium hy- 
droxide solution to improve surface 
homogeneity. Bismuth is vacuum- 
evaporated onto the surface to form 
the counterelectrode. The rectify- 
ing barrier region is the interface 
between the titanium dioxide and 
the bismuth. 

In such a rectifier, leakage cur- 
rent becomes appreciable above 
about 20 v (0.2 ampere per square 
inch). Forward rectifier resistance 
decreases in a reproducible manner 
as ambient temperature increases. 
Reverse resistance increases repro- 
ducibly as temperature decreases 
from room level, but when ambient 
temperature increases, changes in 
reverse resistance are less predict- 
able, Usually efficiency increases at 
elevated temperature. Figure 14 
shows the observed range of char- 
acteristics caused by temperature 
variations from 65 C to 200 C, 
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FIG, 14—Effect of temperature on titan- 
ium-dioxide cells. Shading shows range. 
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Front and rear views of sonar target simulator. Tip-jack test points above outlets on front panel permit oscilloscope monitoring 


Sonar Target Simulator 


Artificial echoes are produced by combination of repetition-rate, time-delay and square- 


wave generators, for range of 0 to 4,000 yards, to facilitate servicing of sonar equipment. 


Pulse rate is variable from 3 pulses per second to | pulse per 6 seconds 


WW INCREASED use of sonar 
equipment, both in the U.S. 
Navy and in industry, there has de- 
veloped a need for test equipment 
to produce an artificial echo for 
servicing, just as an artificial test 
pattern is used to check televisior 
receivers. 

Such an instrument has been de- 
veloped at the Navy Electronics 
Laboratory in connection with the 
evaluation of sonar equipment. It 
comprises a pulse-repetition gen- 
erator, time-delay generator and 
square-wave generator, all enclosed 
in one cabinet for compactness and 
handling ease. 

The  repetition-rate generator 
simulates the pulse-repetition rate 
of the sonar set and has a range 
from 3 pps to one pulse every 6 
seconds. This is accomplished by a 
thyratron circuit, which can be trig- 
gered internally or externally to 
lock in with a particular sonar set. 

The pulse-width generator pro- 
duces a square-wave pulse modu- 
lated with any desired frequency. 
Pulse width can be varied from 0.5 
to 300 milliseconds and can be de- 
layed a given time after the repeti- 
tion-rate generator initiated 
the signal to simulate range. The 


has 
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delay, or range, is achieved by a 
phantastron circuit and can be ad- 
justed over a range of 0 to 5 sec- 
onds, corresponding to a distance 
range of 0 to 4,000 yards. 
Variation in time for all three 
generators is obtained by changing 
the R-C time constants in the phan- 
tastron circuits. The three poten- 
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tiometer and capacitor banks are 
placed on the panel and on top of 
the chassis for accessibility. 

Pilot lights in each cireuit indi- 
cate circuit operation and aid in 
trouble shooting. All output jacks 
are 290-U coaxial fittings. A tip jack 
above each outlet facilitates oscillo- 
scope monitoring of the signal. 
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Target simulator combines repetition-rate, time-delay and square-wave generators in 
one unit. Neon lamps show if circuits are operating 
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Modern Fifty-Kilowatt 


Doherty amplifier modified for grounded-grid operation conserves driver power and avoids 


neutralization problems. Other features include switchover for reduced-power operation 


at night and simplified water-cooling system 


By W. M. WITTY 


N THE 50-KW broadcast trans- 

mitter to be described the basic 
Doherty amplifier’ shown in Fig. 1A 
has been modified to realize certain 
fundamental advantages in r-f 
amplifier design. The carrier 
amplifier is operated with its grid 
at ground potential insofar as sig- 
nal is concerned. The excitation 
voltage is applied to the directly 
heated cathode which is maintained 
above ground potential by a special 
reactor through which the filament 
power is fed. The grid of the tube 
is completely bypassed to ground 
by capacitors. 

The carrier amplifier does not re- 
quire neutralization since its grid 
acts as a grounded shield between 
cathode and plate. 

In the conventional r-f linear 
amplifier that must handle a modu- 
lated signal, it is necessary to em- 
ploy heavy loading on the driver to 
improve the regulation of the ex- 
citation voltage. This swamping 
resistor loading often consumes 


excianon}| | | 


(A) 


CARRIER 


FIG. 1—Conventional Doherty ampli- 
fier (A) and grounded-grid version (B) 
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more power than is utilized in the 
form of grid current of the driven 
stage. In this cathode-driven ar- 
rangement, the cathode reactance is 
effectively in series with the output 
plate load circuit. Consequently the 
driving power applied to the 
cathode is also delivered to the load 
circuit. This results in the driver 
being effectively swamped by the 
resistance of the antenna or load 
circuit and the need for the 
conventional swamping resistor is 
eliminated. This means that no 
driver power, other than that repre- 
sented in grid current, is lost 
or dissipated and that excellent 
swamping is accomplished. 

The 50-kw transmitter is nor- 
mally supplied with a 5-kw driver. 
This driver is a complete 5-kw 
transmitter and switching facilities 
are included that permit instanta- 
neous cut back to 5-kw during night- 
time hours if the station 
specifies this mode of operation. 
The transmitter may also be 
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tained with a 10-kw driver if the 
user is licensed for 10-kw at night. 

Since the output of the 
5-kw driver is utilized in the an- 
tenna circuit, less power is required 
from the 50-kw power amplifier. 
Actually this has been determined 
to be somewhere in the vicinity of 
45 kw for a nominal 50-kw output 
from the transmitter. 

An advance network is normally 
used in the carrier tube grid circuit 


power 
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FIG. 3—Performance of transmitter, 
showing frequency response (top) and 
distortion (bottom) 
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FIG. 2—Complete 50-kw transmitter, showing power switchover provisions for daytime and 
nighttime operation 
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Broadcast Transmitter 


Fifty-kilowatt final amplifier. Closeup view of carrier amplifier shows grounded-grid arrange- 
ment (left). Peak amplifier is shown at right 


of the conventional Doherty system 
to correct for the phase lag incurred 
in the impedance-inverting network 
in the plate circuit. The combina- 
tion of these two networks restores 
the phase relation of the carrier 
output to the same as is present in 
output of the peak tube which is 
driven directly by the excitation 
source and which is directly con- 
nected to the load. 
- To obtain in-phase relations of 
the two tubes in the load circuit 
of the modified r-f amplifier, the 
phase-advance network in the grid 
circuit has been supplanted by a lag 
network connected between the 
driver and the cathode of the car- 
rier tube as illustrated in Fig. 1B. 
This phase-lag network is a pi sec- 
tion constructed of variable compo- 
nents and usually adjusted for a 
90-deg shift. 

Since a pi network of this type 
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has the characteristics of a low- 
pass filter, an added advantage is 
realized in that additional harmonic 
suppression occurs between the 
driver source and the cathode of 
the carrier amplifier. 

The transmitter utilizes two ML- 
5681 power tubes in the output 
stage. One of these is the carrier 
amplifier and one is the peak ampli- 
fier. They are shown in the 
photographs, The ML-5681 is a 
coaxial-terminal, thoriated-tung- 
sten-filament triode capable of 50- 
kw output up to 110 me, Mechan- 
ically it features an integral anode 
water jacket and a quick-change, 
leak-proof bayonet type water 
coupling. The tubes are conserva- 
tively operated at 12.5 kv and ex- 
cellent anode cooling is accom- 
plished by a unitized water cooling 
system furnished in duplicate. An 
air-cooled version of the transmit- 


ter is also available. Figure 2 is a 
functional block diagram of the 
complete type 317 50-kw broadcast 
transmitter. 

The transmitter proper is con- 
tained in six cubicles which require 
a floor space 22 x 5 ft. Power com- 
ponents are all of the dry type and 
are furnished with an enclosure 
that occupies approximately 100 
square feet at the rear of the trans- 
mitter. The water-cooling system 
requires about 100 square feet. 

Extremely good performance and 
stability are obtained from the type 
317 transmitter with an overall 
efficiency from power line to an- 
tenna of better than 50 percent. 
Performance data are contained in 
the curves of Fig. 3. 
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FIG. 1—Simplest optical arrangement of 
scanner-type dimmer 


FIG. 2-—Circuilt uses special automotive 
type multiplier phototube 
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FIG. 3—Selenium-rectifier voltage tri- 
pler for phototube dynodes 


Scanning Disk Improves 


Use of inexpensive small motor to drive Nipkow scanning disk in front of multiplier 


phototube makes automatic headlight dimmer independent of general illumination yet 


sensitive enough to detect oncoming headlights at 1,500 feet and taillights at 300 feet 


EADLIGHTS of an automobile 
H are of necessity a compro- 
mise. A large output of light is 
desired to floodlight the road, yet 
the light must not blind the driver 
of an oncoming vehicle. The com- 
promise arrived at in present-day 
cars is to provide the headlights 
with two beams, so a lower beam 
can be selected when another vehicle 
appears. Until quite recently this 
has been done by the driver. The 
advent of multiplier phototubes 
having the required sensitivity for 
use in lowering headlights auto- 
matically made the automatic head- 
light dimmer possible in various 
types that are now in production or 
in the laboratory. 

A headlight dimmer should detect 
the headlights of an opposing vehi- 
cle at about 1,500 feet and should 
detect taillights at approximately 
300 feet. This latter requirement 
is necessary to avoid the annoyance 
and danger of blinding the operator 
ahead by the reflection of the high- 
beam headlights in his rearview 
mirror. The dimmer, moreover, 
must be such that if it lowers the 
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lights before the opposing car does 
so, it must keep the lights down 
when the opposing car lowers its 
lights. 

An idea] headlight dimmer should 
not respond to lights other than 
those of an automobile. It should 
not respond to light coming from 
the sky during the transition hours 
between day and night, nor should 
it respond to moonlight, to the light 
of illuminated signs and particu- 
larly to the reflected light of its own 
headlights. 


Total-Light Dimmers 


Up to now, dimmers have oper- 
ated on the principle of gathering 
a portion of the light from the en- 
tire field of view covered by the 
optical system of the device. A 
dimmer of this type sees not only op- 
posing headlights, but also the ever- 
present light from the sky, from 


illuminated roadside signs and the 
very considerable amount of light 
from the car’s own headlights re- 
flected by the road surface and the 
objects around it. The gain of such 
a device must, therefore, be ad- 
justed and maintained between two 
rather critical limits. The gain 
must be high enough to respond to 
dim headlights at a distance but 
must not be high enough to respond 
to the other sources of light or to 
cause oscillation by picking up the 
reflected light of the car’s head- 
lights. 

The difficulties stated above hold 
true regardless of whether the dim- 
mer is of the d-c type or employs a 
chopper to convert the received 
light into pulses. An incidental dis- 
advantage of a total-light dimmer 
is that it becomes more sensitive to 
headlights as the background illum- 
ination increases. This is directly 
opposite to the effect required to re- 
duce the effect of glare on the driv- 
er’s vision. In the presence of high 
ambient light, he can _ tolerate 
brighter spots of light. An ideal 
dimmer, from the point of view of 
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Experimental model of oscillating-mirror head- 


light dimmer that increases selectivity 


Method of mounting dimmer in automobile for tests. Unit here is made more com 
pact by mounting scanning disk horizontally and using mirror to bend light beam 


Auto Headlight Dimmer 


minimizing danger from glare, 
should have its highest gain in total 


darkness. 


Scanner-Type Dimmer 


The dimmer described in this 
article meets most but not all of the 
ideal requirements. It differs from 
other dimmers developed thus far, 
in that it employs a scanning sys- 
tem which almost completely sup- 
presses the background illumina- 
tion yet keeping the dimmer sensi- 
tive to small intense light sources. 

Figure 1 shows one of the early 
models of this scanner-type dim- 
mer. A small Nipkow scanning 
disk driven by a permanent-magnet 
d-c motor is mounted just ahead of 
the phototube opening and arranged 
to scan the complete field of view 
during every revolution. The open- 
ings in the disk are a function of 
the quality of the lens; the better 
the lens and the sharper the image 
of a headlight that it produces, the 
smaller can be the openings in the 
disk. In the model illustrated, these 
holes are 0.015 inch in diameter, 
arranged in a spiral so that each 
hole overlaps the next approxi- 
mately by 50 percent. 

An ideal scanning disk would 
have only one hole before the mask 
opening at any onetime. The open- 
ing in this case is 0.25 inch high 
ard 1 inch wide. An image of this 
size with a lens of 85-mm focal 
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length gives satisfactory coverage 
of the field of view ahead of the car. 
A large disk would be needed to 
meet the one-hole-at-a-time require- 
ment. No effort to meet this re- 
quirement was made and several 
holes are present in the image field 
at all times. While this causes more 
pickup of extraneous light, the area 
of the holes is still so small in com- 
parison to the area of the whole 
field that suppression of background 
light is adequate. The exact ratio 
of suppression is the ratio of the 
area of the holes in the image field 
to the area of the entire image field. 


How Circuit Works 


The phototube used is the type 
6328, automobile equivalent of the 
931A. A voltage of 1,100 volts is 
applied across a string of dynodes, 
as shown in Fig. 2. The power 
supply, shown in Fig. 3, is conven- 
tional except that a voltage tripler 
is used to obtain the high negative 
voltage. Special transformers are 
available which, together with high- 
voltage rectifiers, can be used in 
place of the selenium rectifier volt- 
age tripler. 

The output of the multiplier 
phototube is fed to a cathode fol- 
lower through a small coupling ca- 
pacitor which differentiates the 
spikes of voltage produced by the 
scanning system and thus produces 
positive and negative voltage pulses 


at the grid of the cathode follower. 
The output of the cathode follower 
is fed to a 6AL5 voltage-doubling 
peak detector which in turn feeds 
the triode that operates a relay. 
This relay controls the headlights 
directly. 

The circuit is so arranged that 
when there are no bright spots in 
the field of view, the relay is ener- 
gized. It remains energized until 
the peak detector produces a nega- 
tive voltage in response to light sig- 
nals of sufficient magnitude to re- 
duce the current through the triode 
and release the relay. 

To eliminate the oscillations that 
would occur at the threshold condi- 
tion of sensitivity if the opposing 
vehicle also dimmed its lights, a 
holding circuit is provided that 
raises the sensitivity of the device 
by a factor of approximately 10 
when the lights are down. This cir- 
cuit uses an additional set of con- 
tacts on the relay to make the out- 
put tube grid voltage more 
negative simultaneously with the 
dimming action. Potentiometer FR, 
controls the gain when the head- 
light dimmer is in bright con- 
dition. When the relay is in the 
dim position, R, is disconnected 
from ground, thus raising the volt- 
age on the grid to the value de- 
termined by master gain control 
R, The voltage differential actu- 
ally produced by these two potenti- 
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lower limit of the speed is deter- 
mined by the time constant of the 
detectors and the relay. The upper 
limit is controlled by the pass band 
of any amplifier that may be used 
and by mechanical considerations. 


Voltage Regulation Problem 


No provision was made in the 
experimental models to take care 
of voltage variations of the battery 
supply in the automobile. These 
variations may be as great as 3 volts 
and are quite serious because the 
amplification of a multiplier photo- 
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FIG, 5—-Dual-channel circuit gives high sensitivity for taillights 


ometers need not be 10 to 1 because 
the relay has considerable differ- 
ential between its pull-in and re- 
lease voltages. This differential 
can even be made great enough to 
eliminate the special grid circuit. 
The ease of adjustment of the two 
potentiometers makes them prefer- 
able for experimental use, however. 


Alternative Arrangement 


An alternative optical arrange- 
ment is shown in Fig, 4, The opti- 
cal path is bent by a 45-degree 
mirror so that the Nipkow disk is 
horizontal, resulting in a more com- 
pact assembly. 

The motor in Fig. 4 is of the a-c 
synchronous type used in clocks. 
Its windings are connected to points 
X-X in the power supply circuit of 
Fig. 3. A _ better arrangement 
would be to use a low-voltage mo- 
tor connected to points Y-Y. A 
pneumatic motor driven by the vac- 
uum of the engine may also be em- 
ployed, since speed regulation of the 
Nipkow disk is of little consequence. 
A preferred speed from the point of 
view of noise and life of bearings is 
approximately 1,000 rpm. The 
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tube is particularly sensitive to 
voltage. It was found that by ad- 
justing power supply rheostat FR in 
any particular car installation, with 
the lights on and the engine run- 
ning at cruising speed, satisfactory 
results were obtained. Here the 
voltage and gain drop when the car 
is standing still and the battery not 
charging. 

In commercial versions of head- 
light dimmers, automatic voltage 
regulation is employed and such 
difficulties are avoided. A string of 
neon lights has been used success- 
fully to regulate the voltage fed to 
the phototube but primary regula- 
tion with a variable resistance 
of the high-temperature-coefficient 
type is more economical, 


Taillight Problem 


The type 6328 phototubes are un- 
fortunately blue-sensitive, while 
the peak energy of taillights and 
headlights is in the infrared. Red- 
sensitive multiplier phototubes are 
available, but at present are far too 
expensive for use in this applica- 
tion. To raise the gain for red tail- 
lights as far as possible without 


raising the gain for white head- 
lights, a red color filter may be used 
over the lens. This, however, does 
not equalize the gain sufficiently. 
Even through a red filter, head- 
lights are so much brighter that if 
the taillights were picked up at 300 
feet, the headlights would be seen 
at several miles. 

A method of overcoming this 
problem is now being developed, 
using the arrangement of Fig. 5. 
A double detection system is em- 
ployed which is sensitive to red 
light and blue light separately. A 
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FIG. 6—Oscillating mirror scanner 


special Nipkow disk has two spirals 
of holes, each designed to cover the 
entire field of view during one 
revolution of the wheel. One of the 
spirals is covered by a red filter 
and the other by a blue filter. The 
phototubes, while not being par- 
ticularly red-sensitive, nevertheless 
are sufficiently sensitive when used 
with the additional amplifier to de- 
tect taillights at the correct dis- 
tance. The overall gain to headlights 
under these conditions is much too 
great. A bucking circuit responsive 
to blue light is therefore employed 
to reduce the gain when blue light 
is present in the source being de- 
tected. 

When the red half of the scanning 
disk is in front of the phototube 
the output of the amplifier is pro- 
portional ‘to the energy in the red 
end of the spectrum of the light 
being detected. The resulting spikes 
of voltage are passed through a 
commutating switch to a peak de- 
tector for red that operates a relay 
in the manner shown. If no blue 
light is present, this is all that 
happens. 

If headlights are being detected, 
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voltage is also developed at the out- 
put of the blue detector. This output 
is made to pass through an addi- 
tional coil in the relay to buck the 
current in the red coil. By properly 
adjusting the two grid-circuit gain 
controls, the sensitivity to white 
light can be made as low as de- 
sired. 


Use of Phototransistors 


The availability of photodiodes 
and phototransistors with high 
sensitivity to the red regions of the 
spectrum has led to efforts to adapt 


CER MAMIUM 
PHOTODIODE 


To eliminate the need for a verti- 
cal scan, a cylindrical lens is used 
over the main lens in such a manner 
as to produce a line image of each 
point of light, instead of the normal 
circular image, If this line image 
of a distant headlight is made ap- 
proximately: 0.25 inch high, a por- 
tion of the illumination from all 
lights in the field of view will im- 
pinge upon the photocell once dur- 
ing each scan of the mirror. The 
resulting loss of efficiency is justi- 
fied by the simplification achieved. 

It was found that germanium 


FIG. 7—Method of providing required amplification for photodiode 


them to headlight dimmers. Figures 
6, 7 and 8 show such an experimen- 
tal device. Because of the small 
area of sensitivity in the usual 
photodiode, a different method of 
scanning is employed. Instead of 
using a Nipkow disk, the whole 
image is moved relative to the 
diode. 

The ideal method would be to use 
a photocell of extremely small area, 
of the order of the image of a head- 
light when the latter is ,approxi- 
mately 1,000 feet away. Moving 
such a small photocell in a zig-zag 
fashion over the entire image would 
give the largest possible signal-to- 
noise ratio. Mechanical difficulties 
are encountered in doing this fast 
enough, however. 

In the more practical arrange- 
ment of Fig. 6, the photodiode is 
stationary and a 45-degree mirror 
is oscillated through a small are to 
cover the entire field of view. The 
double convex lens focuses the light 
from this field of view on the plane 
of the diode. As the mirror oscil- 
lates, this image moves across the 
diode from left to right and back 
again. 
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photodiodes followed by a two-stage 
triode amplifier as in Fig. 7 are 
sufficiently sensitive for automobile 
dimmer applications. The chief 
drawback of these cells is their lack 
of stability. Sensitivity varies with 
temperature, necessitating adjust- 
able voltage and/or load control for 
each diode. Automatic stabilizing 
methods are now being tested. A 
later photodiode model uses a 
ground-surface mirror to serve the 
function of the double convex lens. 
This permits use of the simpler and 
more compact design of Fig. 8. 


Experimental model of scanner-type dim- 
mer using optical system of Fig. | 


The need for cylindrical curva- 
ture in either the lens or the mirror 
can be avoided by having the photo- 
diodes made in the shape of a thin 
line so that the vertical position of 
the light would be of little conse- 
quence. Whether the signal-to-noise 
ratio in such a device would be 
better or worse than that obtained 
by optical stretching of the light 
is at present unknown. 

If large-area photocells can be 
developed having low noise and suffi- 
ciently high sensitivity, then scan- 
ning disks or drums of conventional 
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FIG. 8—Combining lens with mirror 


type will be as useful here as they 
are with multiplier phototubes. An 
intriguing possibility exists in 
using a simultaneous system of 
analysis of the image of the field 
of view by using a mosaic of small 
photocells. If and when such photo- 
cells and their attendant amplifiers 
are economically available, this ap- 
proach should lead to headlight dim- 
mers that retain the great ad- 
vantages of scanning without the 
need for moving parts. 

With presently available equip- 
ment it is possible to build an ex- 
cellent device for the automatic 
control of headlights, having all the 
features reasonably desired. It is 
even feasible to use 120-cycle filters 
in the output of the dimmer, so 
arranged that the dimmer can dis- 
tinguish and disregard street and 
house lights which are normally 
operated by a-c, responding only to 
automobile lights which are d-c 
operated, The present problem is 
to design a headlight dimmer that 
can be manufactured at a cost suffi- 
ciently low to receive widespread 
acceptance by the automobile in- 
dustry. 
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New electronic equipment used for cancer detection. Left to right: cathode-ray 
display unit and camera; vaginal sector-scanning crystal applicator with tip 
removed to show crystal mounting: ppi bowel-scanning crystal applicator; 
body surface scanning crysial applicator of type shown on the cover 
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Model of one method for systemmatically scan- 
ning the breasts, suitable for mass surveys. Motor 
reciprocates transducers at the bottom of a large 
water-filled tank 
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ARLY WORK on human tissues 

with an A scope presentation 
indicated that the amount of sound 
returned from cancer tissue was 
greater than the amount of sound 
returned from equivalent normal 
tissue.’** Conversely, non-cancerous 
lesions returned less sound than 
normal tissue, These results sug- 
gested that direct visualization of 
tumors in the tissues could be real- 
ized, Direct visualization would pro- 
vide additional information for sub- 
sequent evaluation. 

The basic echo-ranging apparatus 
(Echograph)’ transmits a 1-ysec 
pulse of ultrasound at a carrier fre- 
quency of 15 me and a repetition 
rate of 1 ke. A thickness-resonant, 
air-backed, x-cut quartz crystal is 
used as a reciprocal electro-acoustic 
transducer, A 15-me superhetero- 
dyne receiver is connected in paral- 
lel with the transmitter across the 
crystal to detect pulses reflected 
from the tissues. The indicator 
unit is an oscilloscope which dis- 
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plays the video signal from the re- 
ceiver on a time base triggered by 
the transmitter. This provides an 
A scope display. 

Preliminary experiments with 
two-dimensional] displays similar to 
a radar sector scan‘ were suffi- 
ciently encouraging to justify more 
elaborate equipment. The scanning 
equipment used was a simple modi- 
fication of the original A scope. It 


had the drawbacks inherent in 
intensity-modulated displays pre- 
sented on ordinary electrostatic 


cathode-ray tubes. 

The scanning apparatus now in 
clinical use’ consists of the crystal 
applicator units (Echoscopes), an 
electromagnetic cathode-ray tube 
display unit and the basic echo- 
ranging apparatus. 


Applicator Unit Design 


The design of applicator units is 
conditioned by electronic, mechan- 
ical and medical factors. 

Electronically, an applicator unit 


consists of a crystal separated from 
the tissues by a suitable sound-con- 
ducting medium (water). The water 
delays the echo-signals from the 
membrane in Fig. 1 until the trans- 
mitted pulse, stretched by the 
crystal, decays below the receiver 
threshold level. The water also fills 
in the irregularities existing be- 
tween the tissue surface and the 
line of crystal travel. 

Mechanical design problems lie 
in providing a scanning motion and 
in coupling the driving energy to 
the crystal. 


B Scan Echoscope 


Medical aspects of design are 
chiefly concerned with the ability to 
apply instruments to desired sites 
with the minimum of discomfort to 
the patient. 

The B scan instrument, applied to 
the skin to investigate tissues, is 
shown sectionally in Fig. 1. The 
instrument is hand-held and applied 
over the suspected area. To obtain 
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FIG. 2-——Liquid-filled cyst within the 
tissues. Echoes from tissues on far side 
appear as bright area extending to limit 
of range. Range marks are 1 cm apart 


FIG. 3—Double cyst filled with jelly. 
like substance and cellular debris that 
may account for lack of clarity com- 
pared to Fig. 2 


Early detection of cancer and identification of tumors are made possible by new ultra- 


sonic techniques and equipment. Surface scanning of the breast for cysts and tumors 


gives two-dimensional display on cathode-ray tube. Water acts as sound-conducting 


medium between tissues and quartz crystal transducer 


Speeds Cancer Diagnosis 


maximum skin coverage, the crystal 
reciprocates within the elliptical 
water chamber instead of pivoting 
on an axis in the manner of the 
conventional B scan.‘ The crystal 
is driven at a constant velocity 
within the water chamber by means 
of a dual-direction screw. This 
keeps the sound beam normal to the 
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FIG. 1—Composite view of body-surface 
scanning crystal applicator. Sketch at 
top shows how the instrument is 
applied to the breast 
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axis of reciprocation throughout 
the 6.5-cm range of movement. 

In use, the chamber is filled with 
degassed distilled water and sealed 
with a 0.003-inch rubber sheet. The 
length of the water column is 3.5 
cm, 

The transmitted pulse of ultra- 
sound is partly reflected from the 
membrane and travels back to the 
crystal. It is reflected from the 
crystal to travel back through the 
water column to the rubber mem- 
brane. The second echo returning 
from the membrane masks any 
echoes from tissues deeper than 3.5 
em. 

A rectilinear potentiometer is 
coupled mechanically to the recipro- 
cating crystal-supporting rod to ob- 
tain positioning information for 
the scanning line. 

Some records obtained with the 
instrument are shown in Fig. 2 
through 6. 

Figure 2 is of a large nonmalig- 
nant breast cyst. At operation, it 


was found to be filled with watery 
liquid. 

Two cysts in the same breast 
lump were diagnosed in Fig. 3. 
The contents were found at subse- 
quent operation to be jelly-like and 
contained cellular debris. 

A solid nonmalignant tumor was 
recognized (from prior work) in 
Fig. 4 as the area of less dense sig- 
nals occurring in denser normal 
tissue. The forecast was found to 
be correct at subsequent operation. 

As was expected from pilot 
studies, cancerous lumps were 
recognizable as an area of dense 
signals in a less dense normal back- 
ground in Fig. 5. 

The records in Fig. 6 are of in- 
terest, since they were the first 
recognizable records taken of can- 
cer in living tissue. Echographic 
examination of the inflamed nipple 
at right showed the bright area 
not found in the normal nipple 
at left. The diagnosis of cancer 
was proven correct at operation 
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when a cancer 7-mm in diameter 
was found in the nipple. This 
cancer could not be felt by the at- 
tending surgeons. 


Sector Scan Echoscope 


Some of the first two-dimensional 
representations of tissue irregulari- 
ties were obtained by modifying the 
original apparatus to display a sec- 
tor scan.’ Although unsuitable for 
the present type of skin work, sec- 
tor scanning is useful for sites to 
which access is restricted, such as 
the womb and the brain (after re- 
moval of a piece of skull). 

A preliminary instrument is 
shown in exploded view in Fig. 7. 

The instrument, designed for ex- 
amination of the mouth of the 
womb, has a projecting tube with a 
crystal cartridge mounted on pivots 
at the end. The end of the instru- 
ment is domed to facilitate easy in- 
sertion and has a slot cut out to 


permit emergence of the sound 
beam, 
A positive-drive rubber belt 


drives the crystal cartridge through 
an angle of 120 deg. The belt is 
connected to a shaft within the 
main body of the instrument. 

A scotch yoke drives’ the 
shaft through a rack and pinion 
gear. The shaft then moves in 
simple harmonic motion. A crank, 
turned by a small d-c motor and a 
worm reduction gear, drives the 
Scotch yoke, The blanking cam is 
attached to the crank shaft as 
shown, The sweep resolver is con- 
nected directly to the crystal drive 
shaft. 

In use, a thin rubber balloon is 
tied over the end of the instrument 
and the entire tube is filled with 
degassed distilled water. After the 
instrument is inserted, more water 
is run into the instrument until the 
balloon is distended to fill the vag- 
ina, Thus, connection of the crystal 
to the tissues through clean, de- 
grassed water is assured. The whole 
of the end of the vaginal vault is 
explored by rotating the instru- 
ment, 

A mercury column in a polyvinyl- 
chloride tube is used to connect the 
high-voltage pulse to the crystal 
cartridge, which is immersed in 
water. 

Multi-strand flexible wire rapidly 
succumbed to the acute flexing. In 
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FIG. 4—Solid, nonmalignant tumor rec- 
ognized as a mottled area at a range 
in which normal tissue gave a denser 
pattern of echoes 


later designs, it is hoped to use 
water-sealed rotating contacts. 


PPI Echoscope 


For the investigation of tissue 
tubes such as the alimentary tract, 
and including the prostate and pos- 
sibly the internal female genitals, 
the ppi presentation of data is most 
suitable. 

A pilot instrument, having a 
sound head small enough for exami- 
nation of the rectum, was con- 
structed to iron out the mechanical 
details of construction pending the 
development of a smaller sound 
head suitable for swallowing. 

A drawing of the instrument is 
shown in Fig. 8. A small d-c motor 
and a worm reduction gear drive a 
shaft. One end of the shaft drives 
a sweep resolver and the other end 
drives the high-voltage cable as- 
sembly. The crystal lead is fed 
through a slip ring and coaxial 
cable, The outer plastic sheath of 
the standard coaxial cable is re- 
moved, The coaxial cable is at- 
tached to the crystal mount and is 
used to drive the crystal unit. A 
flexible metal sheath covered by a 
thin polyvinyl tube surrounds the 
coaxial cable. 

In use, a thin rubber balloon is 
tied onto the outer polyvinyl tube 
and onto the small peg on the end of 
the crystal mount. The peg runs 
on a bearing. The system is filled 
with degassed distilled water and 
inserted into the rectum with the 
balloon deflated. After the balloon 
is in the rectum, the balloon is filled 
with water to give the desired spac- 
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FIG. 5—-A small nodule of the breast 
shows up as bright area at a range 


where normal tissue produced less 


dense echo patterns 
ing between the crystal and the 
balloon. 

A similar instrument has been 
constructed for investigation from 
the mouth. This will allow investi- 
gation of the food passage and 
surrounding structures, the stom- 
ach (which when empty forms a 
tube), and further into the bowel. 
Except for cancer of the head of the 
pancreas, cancer of the small in- 
testine is rare, so that the necessity 
for the laborious procedure neces- 
sary to examine the small] intestine 
does not arise. 

This instrument has a smaller 
and more highly refined flexible 
drive and awaits the construction of 
a suitable sound head and crystal. 


Display Unit Design 


The scanning indicator was de- 
signed for use with the basic echo- 
ranging apparatus. Sector scan, B 
scan and ppi presentations required 
for the investigation of disease 
sites about the body are provided. 
Block and circuit diagrams of the 
indicator are shown in Fig. 9 and 
10. Cireuits for generating and 
positioning the time base sweeps 
are modified from radar remote-in- 
dicator circuits. The marker gen- 
erator and deflection amplifiers 
are modified from those in the 
AN/APS-2 that supplied a deflec- 
tion yoke and focus assembly and 
the sweep resolvers. 

Video echo signals and a repeti- 
tion-rate trigger coinciding with 
the transmitted pulse are supplied 
by the main circuits of the echo- 
graph. 
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FIG. 6—The normal nipple of a patient is shown at left; the opposite nipple showed a 
bright area of stronger echoes right. These are the first recognizable records of cancer in 
living tissue. Basic echo-ranging equipment transmits a l-usec pulse of ultrasound at a 


carrier frequency of 15 mc 


Video 
level 


input at a 10-volt peak 
drives the 12DP7 cathode 
through a one-stage amplifier and a 
limiter. A rooter stage’ may be 
switched in to give gamma correc- 
tion. The output voltage of this 
stage is the 2.2 root of the instan- 
taneous video-input signal, to cor- 
rect for the curvature of the 12DP7 
grid-voltage control characteristic. 

The repetition-rate trigger syn- 
chronizes the range-sweep genera- 
tor in Fig. 11, which produces 
sweeps of 60 to 300-ysec duration. 
These speeds are faster than those 
for which the original components 
were designed. Thus trouble was 
encountered in obtaining a linear 
start on the sweep. The sweep gen- 
erator adds a spike to the leading 
edge of the usual step-plus-sawtooth 
voltage waveform. This provides a 
linear start by rapidly charging the 
stray the re- 
solver. 

The spike is produced by differ- 
entiating the rectangular sweep 
multivibrator output with the short 
time constant of coupling capacitor 
C, and R, in Fig. 10. The positive 
spike across R, causes diode V, to 
conduct so that the spike appears 
across R,. This resistor also causes 
the step to appear on the sweep 
waveform as in the conventional 
circuit. The feedback sweep ampli- 
fier provides a low-impedance out- 
put from V,, the cathode follower 
output stage. 

When using ppi or sector scan, 
the sweep output is split by the re- 
solver into x and y components. 
The sweep amplitude is propor- 


capacitance across 
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tional to the cosine and sine, respec- 
tively, of the angle of crystal rota- 
tion. The resolved sweep voltages 
deflect the crt beam through single- 
stage, push-pull sweep amplifiers. 
Double-triode clamps are used at 
the grids of these amplifiers to de- 
termine the starting position of the 
sweep. This position may be off- 
centered one radius horizontally and 
two radii vertically to allow a sector 
display to be spread out over most 
of the screen. 


B Scan Circuitry 


A ppi-to-B transfer switch re- 
routes the range-sweep voltage so 
that the same crt may be used for 
both displays. In the B scan dis- 
play the range sweep is applied only 
to the vertical-deflection amplifiers. 
Transformer 7, loads the feedback 
sweep amplifier about the same as 
the resolver rotor, with the neces- 
sary phase inversion provided by 
The horizontal position of the 
range sweep must follow the side- 
to-side displacement of the crystal. 
A rectilinear potentiometer with 


y 
Via. 


FIG. 7—-Mechanical details shown by 
the exploded view of the sector-scan- 
ning crystal applicator 


the arm coupled mechanically to the 
crystal travel is, in effect, a hori- 
zontal centering control. The ppi- 
to-B switch transfers the grid of 
horizontal deflection tube V, from 
the clamp to the arm of the potenti- 
ometer that has 40 volts d-c applied 
across it. The transfer switch also 
removes the clamps from the grid 
of V, and the bypass capacitor from 
the common cathode resistor of the 
horizontal amplifier, so that the de- 
flection is essentially push-pull. 


Retrace Blanking 


Provision is made for blanking 
the crt spot during the retrace time 
of the range sweep and on one di- 
rection of the mechanical sweep. 
Retrace blanking for the range 
sweep on both B and ppi operation 
is provided by Vy» in Fig. 11. 
Normally, conduction of V,, lowers 
the grid voltage on the ert, which is 
then cut off by the positive potential 
on its cathode. A negative gate 
from the range multivibrator cuts 
off V,, during the sweep so that the 
plate voltage rises to a value de- 
termined by voltage divider R, and 
R,, unblanking the crt. Stray ca- 
pacitance limits the rate of rise of 
the unblanking voltage so that the 
entire transmitted pulse does not 
appear on the screen. The range 
marks also appear on the ert grid. 

Mechanical retrace blanking is 
provided for the two oscillatory 
scanning motions, sector and B 
scan, This forestalls trouble if the 
scope pattern shifts between the 
two directions of motion because of 
backlash or beam tilt in the mechan- 
ical drive. The mechanical] arrange- 
ment is dictated by clinical consid- 
erations, such as ease of handling 
and insertion, as well as space limi- 
tations within the patient. The ex- 
tra work required to eliminate the 
backlash would be prohibitive. In 
the sector-scan instrument, the 
motor drive shaft carries a cam to 
actuate a snap-action switch during 
one direction of scan. Closing the 
switch when the blanking switch is 
on grounds the plate of V,,, pre- 
venting unblanking of the range 
sweep. 

On the B scan instrument no 
mechanical member has a unique 
position dependent on the direction 
of scan. Therefore blanking is de- 
rived from the horizontal sweep 
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FIG. 8—Composite view of rotary 
scanning ppi crystal applicator, with 
mechanical details shown in section 


voltage. This is a triangular wave 
with a period of about one second at 
normal scanning speed, The deriv- 
ative of this sweep will be a square 
wave, whose flat top and bottom can 
be used alternately to blank and un- 
blank the ert spot. The sweep volt- 
age is differentiated by C, and R, 
and then amplified by V,. 

The two voltage levels are deter- 
mined by cutoff and grid current at 
the grid of blanking tube V,,. Re- 
turning grid resistor R, to B+ in- 
sures that the tube normally con- 
ducts. This lowers the potential 
at the plate end of the load resistor, 
which is the intensity control, to 
60 volts. This is the normal condi- 
tion for operation with all the scan- 
ning heads, 

When the blanking square wave 
from the B scanner goes positive, 
Va» grid current charges coupling 
capacitor C,, the grid acting as a 
d-c restorer. The spot intensity re- 
mains constant during this part of 
the cycle. When the blanking 
square wave goes negative, its volt- 
age is added to that on C,, cutting 
off V.». This allows the intensity 
control voltage and the crt cathode 
voltage to rise to B+, cutting off 
the spot. Coupling capacitors C, 
and C, are too small for faithful 
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reproduction of the square wave, 
but the tube has sufficient gain so 
that the limiting action determines 
the flat top. Several shunt capaci- 
tors are required to eliminate the 
effects of hum and transient pickup 
on the wires to the scanning head. 

Refraction of the sound beam at 
the membrane is not a serious prob- 
lem, since the velocities of sound in 
tissue and water differ by less than 
10 percent. The difference in atten- 
uation, however, is large. This has 
required changing the sensitivity 
time control circuit in the receiver. 
The control compensates for the 
attenuation of sound in the tissue 
by making the receiver gain an in- 
creasing function of time after the 
first skin signal is received. 

With the hand-held crystal probe, 
the time delay for the water column 
was constant and was provided by a 
delay multivibrator. In internal 
scanning the crystal-tissue distance 
varies, and the time delay must be 
adjusted accordingly. A _ gating 
circuit is being added to the re- 
ceiver to select and shape the rub- 
ber membrane echo to serve as a 
trigger for the sensitivity time con- 
trol channel. 


Systematic Scanning Systems 


One of the problems in the con- 
trol of cancer is the insidious onset. 
The victim may not have symptoms 
until the cancer has spread from its 
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original site and has attacked a 
more vital part of the body. At 
present, the only hope of curing 
cancer is removal of the primary 
growth at the earliest possible 
moment. The problem is to find the 
growth in an apparently healthy 
individual. 

Experience has enabled the medi- 
cal profession to specify the most 
common sites of cancer, so that in- 
strumentation designed for a mass 
survey of these sites could detect 
cancers early enough for cure. 

Development of a reasonably ac- 
curate blood test would greatly help 
in screening subjects, but the prob- 
lem would still remain of locating 
the cancer. Present methods of 
diagnosis of early cancer at com- 
mon sites such as the stomach and 
the lower bowel are costly, time- 
consuming and are not suitable for 
screening a population at regular 
intervals. There is no method at 
present to detect directly small 
masses of abnormal tissue buried 
within the normal tissues. 

There is some hope that suitable 
ultrasonic instrumentation can be 
developed to make practical the ex- 
amination at common sites of a 
large number of subjects. 

The clinical studies carried out 
on the living human breast were 
conducted to determine the nature 
of or diagnose lumps discovered in 
the breast (diagnose malignant or 
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nonmalignant conditions. 

It is probable that instrumenta- 
tion can be developed to search the 
breasts for abnormal masses of 
tissues which cannot be felt. This 
would be detection. 

A model of such a system is 
shown in the photograph. The sub- 
ject would lie with the chest sub- 
merged and both breasts would 
be scanned simultaneously by two 
sound beams emanating from the 
bottom of a tank of degassed water. 
Several ways of using the informa- 
tion obtained from such a system 
are possible; comparable areas on 
each breast could be compared or 
each breast could be scanned. 

For work in the alimentary canal 
where relative locations are difficult 
to determine, and the sound beam 
cannot be directed by hand or eye 
as in the case of the breast, a sys- 
tematic search of the area is oblig- 
atory for detection of tissue 
abnormalities. 

Pilot instrumentation designed 
for systematic scanning of the 
lower bowel up to ten inches from 
the anus is already far advanced. 
This is a common site for cancer. 

The system is arranged as shown 
in Fig. 12, The echoscope is de- 
signed to be inserted into the bowel 
from the anus. The crystal is 
mounted on a rod with a machined 


RANGE 
Sweer 
GENERATOR 


RANGE SWEEP 


screw thread so that the crystal 
moves to the exterior helically as 
the instrument is held fixed relative 
to the patient. 

A snap-action switch actuated by 
a dog on the crystal drive shaft 
energizes a single-pole double-throw 
latching relay. One position of the 
relay holds the camera shutter 
open; the other advances the film. 
The shutter will thus be open dur- 
ing the duration of every other 
rotation and each picture will be a 
complete section. 

This arrangement provides in- 
formation in three dimensions, One 
dimension is obtained from the 
range sweep; the second is obtained 
from the mechanical rotation of the 
direction of range sweep and the 
third is obtained by indexing the 
plane of the first two dimensions 
along the axis of the instrument. 

The time required to complete the 
range sweep is in the order of mi- 
croseconds. The mechanical rota- 
tion takes approximately 1 second 
to complete, since the crystal must 
not move more than one-half the 
beam width during the duration of 
the range sweep. The third di- 
mension is longer still, since the in- 
dexing along the axis of the instru- 
ment may occur only once per 
revolution of the crystal. 

This slow rate of indexing per- 
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FIG. 12—Equipment for three-dimen- 
sional mass rectal scanning. Crystal 
follows a helical path with alternate 
revolutions photographed 





mits the use of present two-dimen- 
sional equipment in obtaining rec- 
ords, since one complete two-di- 
mensional record can be made for 
each of the index positions. 

Apart from convenience, the sys- 
tem of multiple two-dimensional 
records has advantages medically 
over the three-dimensional display 
which would involve considerable 
additional equipment. The three- 
dimensional display would give 
little information on the internal 
structure of a tumor as compared to 
the multiple two-dimensional dis- 
play, which is essentially a serial 
sectioning of the tissue. 

The authors are indebted to 
Robert Benassi, James Dimond and 
Paul I. Wolf of St. Barnabas Hospi- 
tal for their considerate help in the 
preparation of this paper. This 
investigation was supported by a 
research grant from the National 
Cancer Institute; Department of 
Health, Education, and Welfare; 
U. S. Public Health Service. 
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FIG. 11—B scan and retrace blanking circuit, with B-ppi transfer switch shown 
in B position 
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Typical operating setup of test chamber. Tube under test is visible through plastic with driver 


window in high-intensity noise chamber 


High-intensity sound chamber 
and sensor elements 


Testing Airborne 
Electronic Components 


High-intensity noise chamber tests electron tubes, relays and other parts for use in jet 
aircraft and guided missiles. Tests help produce components designed to withstand high 


levels of acoustical noise encountered in actual operation 


By F. MINTZ and M. B. LEVINE 


SE OF JET and rocket engines 
U in aircraft and guided mis- 
siles creates a_ significant noise 
problem. intensities en- 
countered are sufficiently high to 
affect 
electronic components, particularly 
vacuum the 
amount and complexity of the elec- 
tronic equipment aboard a modern 
military aircraft or guided missile, 
this lowering of reliability, leading 
to malfunction or failure, is an im- 
portant problem. 

Mechanical design of electronic 
components 
applications requires data on the 
environmental 
tered in 


existing electronic components and 


Sound 
adversely the reliability of 


tubes. In view of 


intended for airborne 


conditions encoun- 


use and on reliability of 
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Armour Research Foundation 
of Illinoia Institute of Technology 
Chicago, Illinois 


systems under these conditions. The 
mechanics instrumentation and vi- 
bration group at ARF is engaged in 
an experimental program for the 
Air Force concerned with this prob- 
lem.' In connection with the acous- 
tic-testing phase of this program, a 
simple laboratory device has been 

built for obtaining 
high-intensity 
device 


designed and 


moderately sound 
fields. This 
sound chamber based on the rever- 
uti- 


commercially 


consists of a 


berant-chamber principle and 
lizes inexpensive 
available components. 
Figure 1 shows the sound inten- 
sity spectra found aboard and in the 
proximity of an Air Force jet air- 
craft. Curve A is the 
sound level in 


average 


each octave band 


measured approximately 10 feet 
from the tailpipe of the jet engine 
operating at full thrust. The sound 
pressure level at the inboard equip- 
ment bay is shown by B. These two 
curves do not worst 


possible conditions but are typical 


represent the 


of conditions found in service. 


Curve C is an average sound-pres- 
sure level obtainable in the chamber 
both with 


and audio-oscillator input. 


random-noise-generator 
This is 
well above the maximum sound level 
of 139 db encountered at the equip- 
such 


ment locations and as repre- 


sents a useful test. 


Sound Chamber 


To achieve high sound level with 
modest acoustic-power input, a low 
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total absorption is required dictat- 
ing use of a small chamber with 
acoustically hard walls and con- 
struction. 

The chamber shown in the photo- 
graphs is 6x66 inches. Its 
sides are constructed from 12-gage 
sheet metal and reinforced with 
aluminum ribs. The removable end 
plates are of 4-inch aluminum and 
are held in place by studs into the 

os -< oe me kititmtSti«éikSOC«éKMDDSC«kSO:C«éK SO body of the chamber. A 40-watt 
100150200300 600 = 800 2001600 2400 -5,200 4,800 6 A00 loudspeaker driver is mounted on 

SOUHE GA806 © OPE the back plate to provide excitation. 

FIG. 1—Typical sound spectra of aircraft jet engine at full thrust measured 10 feet 2 front plate mounts the con- 


from tailpipe (A), sound level at inboard equipment bay of aircraft (B) and average nectors necessary for leads in 
sound pressure level obtainable in test chamber (C). The 0-db reference level for and out of the chamber. 


airborne sound intensity is 10°” watt per sq cm The only instrumentation directly 
associated with the chamber is the 
pressure measuring system. Since 


- it would be impractical to mount the 
wid i: 0 _} compomens | E , 
‘eee | Le Bee | | ciRcUITRY | microphone of a commercial sound- 


SOUND INTENSITY LEVEL 08 





ion level meter within the chamber, 
tart i ba st __| senson 
a | . CHAMBER AMPLIFIER 


PRESSURE 
| seusing SYSTEM 
| lies | peal 


| lies | Oniver —— 





FIG. 2—High-intensity-sound test chamber and associated driving, sensing and monitor- 
ing equipment used for testing components 





1,600 "2,000 2400 
EXCITATION FREQUENCY IM CPS 


20-¥ imPUT 
(50 WATTS) 





FIG. 5—-Microphonics spectra for two 
tubes in 120-db sound field 
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(26 WATTS) special microphones are used. 
. 


Three gages may be seen in the 
photograph of the sound chamber; 
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28 watts) two are barium titanate pressure 
—" a ae _ sensors,”* the third is a capacitor 
FREQUENCY IN KC microphone designed for measure- 


ment of fairly high acoustic pres- 
sures. Sound pressure level in the 
chamber is determined by reading 
voltage output of the microphone 
on an a-f vacuum-tube voltmeter. 


FIG. 3—Sound pressure levels in test chamber at different frequencies for constant 
voltage inputs. Reference level of 0-db is taken at 2 « 10° dynes per sq cm 


Signal Source 


In operation, the basic signal may 
come from one of three sources, 
as shown in Fig. 2: an audio oscil- 
lator, providing single-frequency 
sine-wave input; a random-noise 
generator, which provides sound of 
a general nature covering the fre- 


FIG. 4—-Sound pressure level in test chamber at test chamber resonance of 2,300 cps. quency range of 20 to 20,000 cps; 
Reference level is same as that in Fig. 3 or a tape recorder, which provides 
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FIG. 6—Relay-contact resistance variations in 130-db sound field. Excitation frequencies are, left to right: 950, 1,000 and 1,400 cps 


special signal inputs such as re- 
corded sounds of a jet engine. 

The signal source drives a 40 to 
50-watt power amplifier to operate 
the driver at maximum rated input. 
An a-f vtvm across the driver input 
ascertains the input power. 

The under 
located in the sound chamber in the 
area of the windows. The circuitry 
for the component under 
located outside the chamber. In- 
strumentation for detecting the 
effect of the sound field upon the 
test component is connected to this 
external circuitry. The oscilloscope 
and a-f vtvm shown in Fig. 2 are 
used with electron tube tests. 


component test is 


test is 


Calibration 


The sound chamber is calibrated 
by supplying a known amount of 
electrical given fre- 
quency to the driver and reading 
out the sound pressure level in the 
chamber by the gajres. 
Figure 3 illustrates the frequency 
response of the sound chamber at 
several values of 


power at a 


pressure 


constant-power 
input. The variations in intensity 
at the higher frequencies are due to 
the chamber. 
With approximately 50-watts elec- 


resonances within 
trical input, sound pressure levels 
of 145 to 150 db 
With the random-noise 


used as 


are obtainable. 
generator 
this 
power level yields a sound level of 
140 to 143 db in a frequency band 
of 20 to 20,000 cps. 

Operation 


signal source, same 


from a_ sine-wave 
particularly useful in 
determining resonances of compo- 
nents. Figure 4 is based on data 
taken at 2,300 cps, which is one of 
the chamber resonances. At these 
chamber resonances 150 db is ob- 
tained with 7-watts electrical input. 

Since the microphonic qualities of 


source is 
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known, a 
as the 


electron tubes are well 
6J5GTW tube was chosen 
first component to be tested. 
The mounted in a 
standard socket at the window end 
of the chamber and 


tube was 
was tested in 
operation as a capacitance-coupled 
amplifier with self-bias. The bias, 
plate voltage, filament voltage and 
plate current were selected in ac- 
cordance with JAN specifications; 
the JAN specification of 75 milli- 
volts of the 
failure or malfunction criterion. 

Testing was carried out both with 
the audio oscillator supplying single 
frequencies and with the random- 
generator as input. Noise 
voltage was read with an audio-fre- 
quency vtvm and the waveform was 
viewed on an oscilloscope to deter- 
mine the nature of the noise. 

A test of five tubes, using a 120- 
field and 
quency input, indicated a resonance 


noise was used as 


noise 


db sound variable fre- 
of the grid support structures at 

Some of these tubes 
second 
The spectra of 
tube microphonies in Fig. 


about 250 eps. 
exhibited a 
500 eps. 


resonance at 
about 
5 show 
these resonances along with several 
others not disclosed in the vibration 
A level of 120 db is only 
a moderately high sound intensity 


testing. 


in terms of jet engine sound fields, 
yet the data of Fig. 
phonic output 


micro- 
the 
JAN specification limit over a large 
range of frequencies. 


5 show 


near or above 


Relay Testing 


Sensitive relays of the null-seek- 
ing variety are used in aircraft and 
guided missiles as the power ampli- 
fying output of the guidance or con- 
trol While the effects of 
shock and vibration on those sensi- 
tive generally 
of high-in- 


servos. 


are 
effect 


components 
recognized, the 


tensity sound is not. 
Such a relay was subjected to both 
single-frequency fields 
white noise and it was found that 
110 db was sufficient to cause dis- 
turbance, 
The 


variations in contact resistance, If 


sound and 


waveforms of Fig. 6 show 
the contact resistance had remained 
constant, the waveforms would have 
appeared as straight The 
lower limits of the traces represent 
the effective zero 
tained with maximum 
pressure, while deviations from the 


lines. 
resistance ob- 


contact 


lower limit indicate increasing re- 


sistance as contact pressure de- 


creases. At the sharp peaks shown 
for 1,100 cps, the contacts opened. 
single 


with the control coils energized to 


Testing at frequencies 
produce positive closing of one set 
of contacts indicated a band of reso- 
nant frequencies extending from 
1,000 to 1,600 eps and from 2,200 
to 2,500 the 
region of cps re- 


Resonances in 
1,100 to 1,200 
intermittent opening of 


cps. 


sulted in 
the contacts and thus appear to be 
the The 


nances and malfunctions 


most destructive. reso- 


resultant 
occurred far above the upper limit 
of frequencies for vibration testing, 
55 eps, specified in military speci- 
fications for relays. 

The test sound-pressure level of 
130 db is not unusual for jet air- 
craft; consequently, this test should 


not be considered excessively severe. 
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End-to-end form of grid-separation circult using a 2C40 oscillator operating in the 1,000 to 1,500-mc region 


Designing Stable Triode 


Tunable triode in self-excited circuit has excellent short-term frequency stability that does 


not generally require external high-Q cavities, discriminators or external amplifiers. 


Output covers frequencies from one to three kilomegacycles 


By J. G. STEPHENSON 


Airborne Instruments Laboratory, Ine 
Mineola, N. Y 


ITH CARE in design and con- 
struction it is possible to 


build tunable triode microwave os- 
cillators with short-term frequency 
stabilities of 1 part in 10° or better 
and power outputs of 50 to 100 
milliwatts. Such oscillators com- 
pare favorably with other means of 
stable-frequency generation because 
of their simplicity, tunability and 
small size, External high-Q cavities, 
discriminators or auxiliary ampli- 
fiers are not required,**"* 
Short-term frequency stability 
here refers to frequency changes 
taking place in time intervals of 
hundredths of a second. Long-term 
stability refers to frequency drifts 
over periods of seconds or minutes. 
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Mechanically tuned oscillators of 
this type can use a slow-acting auto- 
matic frequency control to make 
occasional corrections to the aver- 
age frequency for counteracting 
long-term drift.*” 


Triode Characteristics 


Planar triodes offer relatively 
high inherent frequency stability 
in coaxial grid-separation oscillator 
circuits. The susceptibility of the 
generated frequency to modulation 
by power supply ripple is 50 to 400 
times smaller for a triode than for 
a reflex klystron operating at the 
same frequency and without ex- 
ternal means of frequency stabili- 
zation. Best results are obtained 
with a triode having an upper fre- 
quency limit of oscillation well 
above the operating frequency; a 
potential power output at least 
ten times the required stable out- 


put at the operating frequency; 
high transconductance; extremely 
rugged physical construction, and 
low heater power consumption. 

Adequate feedback in the grid- 
separation circuit insures vigorous 
oscillation over the fre- 
quency range, but excessive grid 
current should be avoided. The end- 
to-end form of the grid separation 
circuit is illustrated in Fig. 1, a 
typical oscillator designed for 
operation in the 1,000 to 1,500-me 
region. The folded-back 
tion is shown in the 
oscillator of Fig. 2. 

Measurement of short-term fre- 
quency stability during this de- 
velopment employed a method in- 
volving the heterodyning of the 
oscillator output against stable 
harmonics of a piezoelectric crystal 
oscillator. 

It is 


desired 


construc- 
3,000-me 


desirable to minimize the 
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FIG. 2—-Folded-back construction, using a 2C40 tube, designed to operate in the 3,000-mc region 


Microwave Oscillators 


anode and heater input power, con- 
sistent with the required power out- 
put and the necessity for loose coup- 
ling to the r-f load. Low input power 
minimizes the effects of electrode 
heating and deformation with a 
reduction in long-term 
frequency drift. To produce the re- 
quired output with small 
planar triodes, especially at fre- 
quencies approaching 3,000 me, re- 
quires self-bias amplitude limiting 
in class B or C operation. 

Cathode for triode 
oscillators tuning over a consider- 


consequent 


power 


bias is best 
able range. Operation is fail-safe 
in that cessation of oscillation re- 
sults in a small plate current. The 
rise in plate current when oscilla- 
tion begins serves as a convenient 
tuning indication, The required bias 
is produced with relatively little re- 
sistance in the grid-cathode circuit 
and this is helpful in controlling 
quenching. The nonlinear resistance 
characteristics of small tungsten 
lamps are useful for cathode-bias 
degree of 
automatic amplitude control during 
wide tuning variations can be 


resistances because a 


exerted by their use. 
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A tube should be operated well 
below its upper-frequency limit to 
avoid excessive dependence of the 
generated frequency on plate volt- 
age due to transit-time effects. 
Table I indicates results achieved 
with oscillators using 2C40 and 2C- 
39A triodes. Type I oscillator is 
illustrated in Fig. 1 and Type III 
in Fig. 2. Type II is similar in basic 
configuration to the oscillator of 
Fig. 2. 

Quenching or intermittent opera- 
tion can be a problem in any oscil- 
lator of the type under discussion, 
particularly at frequencies not far 
from the upper limit of the tube. 
Experience has shown the following 
steps to be important in the control 
of quenching: 

A cathode bias resistance of 50 
to 300 ohms is with plate 
supply voltage adjustment, if neces- 
sary, to control the input power, A 
supplementary grid-leak resistance, 
if used at all, should not exceed a 
few hundred ohms. 

A minimum of 
capacitance between 
sathode is employed, 
with r-f isolation of 


used, 


total bypass 
grid and 
consistent 
the external 


cathode and heater connections. The 
use of small quarter-wave chokes 
is helpful in achieving high r-f at- 
tenuation with small added capaci- 
tance to ground. Button-type sil- 
vered-mica feed-through capacitors 
of 35 to 50 uyf also provide ex- 
cellent r-f bypassing, even at 3,000 
me. 
The grid-cathode resonant cir- 
cuit is tuned to a frequency slightly 
higher than that corresponding to 
maximum d-c plate current. This 
tuning adjustment for 5 to 10 per- 
cent drop in plate current minimizes 
grid current. A slight decrease in 
output power results. 


Tank Circuit 

The grid-separation oscillator 
frequency is determined mainly by 
the resonant frequency of the grid- 
plate coaxial-line tank circuit. To 
a lesser extent it is determined by 
the tuning of the grid-cathode cir- 
cuit, whose primary function is to 
adjust the phase and amplitude of 
the grid-drive voltage. Frequency 
is also influenced by: variation of 
electrode external re- 


resistances coupled 


voltages; 


actances and 
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into the tank circuit; changes in 
tube interelectrode capacitances and 
transconductance due to mechan- 
ical motion of the electrodes; and 
the phase angle of the transconduc- 
tance as determined by transit-time 
effects. Frequency changes due to 
all these factors are minimized by 
a high operating Q in the grid- 
plate tank circuit. 

Loss conductance contributed by 
r-f loading for useful power out- 
put must be kept as low as possible 
by loose load coupling. This re- 
quires that the oscillator tube have 
a large reserve of power capability 
over the output that is delivered. 
Useful power is taken from either 
the grid-plate cavity or the grid- 
cathode cavity, because’ these 
circuits are closely coupled by feed- 
back and the flow of r-f plate- 
cathode current in the input circuit 
imposed by the common grid con- 
nection. 


Tank Circuit Losses 


lowest losses in the 
tank circuit, interior cavity sur- 
faces are machined to a smooth 
finish (surface roughness 16 micro- 
inches or better). Sharp corners or 
discontinuities are avoided, Uni- 
form silver plating at least 0.0005- 
inch thick is important, especially 
at the higher frequencies. Rhodium 
flash, if used at all, must be thin 
(10 microinches or less). 


To insure 


Poor contacts either in tuning 
devices or at tube electrodes, in 
addition to mechanical instability, 
can cause significant losses in the 
tank circuit. A multiplicity of good 
finger contacts is essential wherever 
contact to a plunger or tube elec- 
trode is made.’ A single finger 
which almost makes contact can 
form a mechanically unstable mem- 
ber that couples a variable react- 
ance into the main tank circuit to 
affect frequency stability. 

The use of double sets of fingers 
extending on both sides of a mov- 
able plunger is important for 
mechanical stability and to minim- 
ize electrical contact loss and leak- 
age through the fingers. The 
presence of screw threads in the 
active part of the tank circuit is 
undesirable, because such joints 
introduce losses and may not be 
mechanically stable. 

Energy storage in a coaxial tank 
circuit can be increased by opera- 
tion in the higher resonant modes 
and in some cases by addition of 
lumped capacitance to augment the 
tube interelectrode capacitance. The 
effective Q of the tank circuit may 
be expressed as 


Q wolt 'K 
wo lt ; 


5 LL + (cot O + tan )| 


Where C, is the equivalent lumped 


Table I—Test Data on Stable Oscillator Designs 


Type | 


‘Tube type 2C40 


Resonant mode, grid-anode 
cavity... 


3A/4 


Resonant mode, grid-cathode 
cavity d/4 
5.0 
0.05 
4.5 
300 


Anode d-c power input, watts. . 
K-F power output, watts 
Ileater power input, watts 


Anode voltage, volts 


Anode power supply ripple, 
mv rms. ; <2 


<100 


Frequency of measurements, me 1,300 


Heater supply ripple, my rms.. 


Total maximum tuning range, 
me Re 9.8 ine 270 


Total incremental tuning 
range, mc... 90 


Type IL Type Il 


2C39A 2C40 


capacitance terminating the line 
and @, is the angular length. Shunt 
resistance R includes contributions 
from output loading, cavity losses, 
transit-time, grid-loading and di- 
electric losses in the tube. The value 
of R decreases slowly as the order 
of the mode is increased, but the 
energy storage increases rapidly on 
the higher order modes, resulting in 
improved operating Q. 

Operation on higher order modes 
is equivalent to swamping the tube 
interelectrode capacitance’ with 
another larger and more stable 
capacitance, thus decoupling the 
tube from the tank circuit. Con- 
siderations of mechanical rigidity 
and overall length preclude the use 
of modes higher than 5)/4. The 
choice of characteristic impedance 
Z, of the coaxial tank circuit has 
only a slight effect on operating Q 
on the higher modes; values of 50 
to 70 ohms are satisfactory. 


Decoupling and Filtering 


The coupling of r-f loads to the 
tank circuit is kept as low as pos- 
sible consistent with the required 
output power. Residual effects are 
minimized by using matched loads 
at the output end of the r-f cables 
coupled to the oscillator. 

An important factor is the degree 
of decoupling required on all power 
leads, push-rods and other conduc- 
tors that are coupled to the r-f 


Type l Type Il Type 


Anode voltage frequency sensi- 


tivity, B, cycles per me per 


volt. 


3A/4 5/4 


3A/4 
20.0 


3A/4 


5.0 


Total warm-up frequency drift 
from cold start, mc... ba 
| ‘Time required to reach drift rate 
| below 20 ke per min from cold 
start in minutes... . 


| Total bandwidth of oscillator 


0.22 


4.04 


0.05 


4.5 term variations) 


energy, cycles per sec (short- 


10.0 13 


Maximum observed rate of fre- 


500 300 


per sec... 
<2 <1] 


c Additional notes. . 
<100 
1,300 A Heater o 

heating effects. 
200 


In sampling interval, millisec. . 


quency change, cycles per sec 


625 
1.0 
no forced 
oot ling 


1,300 
1.0 

blower 

cooling 


5 , 800 
1.2 


no forced 
COL sling 


rated at reduced voltage because of r-f back- 


B Comparable figure for 40 me overtone crystal oscillator is 


| 0.10 to 0.15 cycle per me per volt. 
| C Various values depending on the methods of constructing 


12 f the tank circuit. 


March, 1955 — ELECTRONICS 





fields in the interior of the oscilla- 
tor. Ordinary values of bypass capa- 
citance that are adequate for most 
applications can allow large changes 
in frequency due to varying ex- 
ternal conditions, such as hand 
capacitance and relative motion of 
metal parts due to vibration. Button 
mica feed-through capacitors and 
quarter-wave chokes have been help- 
ful in obtaining the required sup- 
plementary decoupling of power 
leads. 

Sensitivity of the generated fre- 
quency to plate-voltage changes 
varies from just over 1 cycle per 
megacycle per volt for the oscillator 
of Fig. 1 at 1,300 me to about 5 
cycles per megacycle per volt for 
the oscillator of Fig. 2 at 2,800 mc. 
To realize the best frequency sta- 
bility the rms plate-supply ripple is 
kept below 1 millivolt in most cases, 
and as low as 200 microvolts for 
operation near 3,000 me with the 
oscillator of Fig. 2. 

Direct-current excitation of the 
heater should be employed, but 
ripple in this supply can be as high 
as 100 millivolts without noticeable 
effects on stability. 


Tuning Methods 
Contacting type finger plungers 
for repetitive tuning operations are 


not employed because of the in- 
evitable contact irregularities, tun- 
ing noise and lack of resettability. 
A well-designed noncontacting 
plunger may be satisfactory if it 
has low internal losses and sufficient 
isolation of the back cavity portion 
of the resonator. Noncontacting 
plungers supported mechan- 
ically so that no radial mechanical 
motion is possible during vibration. 
Axial motion of the plunger is pre- 
cisely controlled by a_ tuning 
mechanism with no backlash. 

A movable tuning sleeve, driven 
axially by a push-rod, provides a 
simple and noiseless control of tun- 
ing over a frequency band of up to 
25 percent. This method is used in 
the oscillators shown in Fig. 1 and 
2 for repetitive tuning over an in- 
cremental frequency range about 
the center frequency. Tuning re- 
sults from the displacement of an 
electrical discontinuity along the 
standing wave in the coaxial cavity’. 
The tuning sleeve can be made of 
a low-loss dielectric or of metal 


are 
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FIG. 3—Poor thermal conductivity of 
Invar, in one oscillator design, over- 
shadows its dimensional stability 


supported on a thin low-loss dielec- 
tric bearing material to avoid all 
metal-to-metal contacts in the tun- 
ing motion, It may be supported 
and driven either from the outside 
or inside walls of the cavity. 

If the incremental tuning range 
exceeds about 2 percent, 
ordinated motion of both grid-plate 
and grid-cathode tuning is used to 
prevent undue variations in grid 
drive and power output. A motor- 
driven cam arrangement can tune 
both cavities. 


Thermal Effects 


Heat dissipated in the oscillator 
causes a rise in temperature of both 
the cavity and the tube electrodes, 
resulting in a long-term frequency 
drift or warm-up effect. Severe 
transients of this nature cause a 
measurable deterioration of short- 
term stability, 

High thermal conductivity is 
more important than a low coeffi- 
cient of thermal expansion, particu- 
larly in members that conduct heat 
directly from tube elements. The 
dimensional stability of Invar is 
overshadowed by the effects of its 
poor thermal conductivity in one 
oscillator design as shown in Fig. 3. 
Excessive temperature rise of the 
tube electrodes and fre- 


a Cco- 


severe 


quency drift were greatly reduced 
when a copper center conductor was 
substituted for Invar in the cavity. 


Mechanical Vibration 


The necessity for extreme rigid- 
ity and mechanical strength of the 
coaxial cavities cannot be over- 
emphasized. However, the dimen- 
sions and hence the resonant fre- 
quency will be influenced to some 
extent by external mechanical 
forces. Good vibration isolators are 
desirable for minimizing frequency 
modulation caused by _ external 
mechanical vibration. 

Good results have been obtained 
with special mounts designed for a 
natural resonant frequency of about 
3 cycles per second in all directions 
of freedom. For operation near 
3,000 me under severe vibration, a 
two-stage isolator may be necessary. 
Isolation factors of over 300 to 1 
for vibration at 60 cps have been 
obtained using air-damped mounts 
in a two-stage vibration filter. With 
soft mounts that have very low 
resonant frequencies, a snubbing 
type of secondary protection is 
needed to prevent damage from 
accidental shock. 

Most of the development de- 
scribed here was performed under 
Air Force contracts W28 (099) ac- 
371, AF28(099)-127 and AF28- 
(099) -279. 

The author acknowledges his in- 
debtedness to J. M. Hollywood, R. E. 
Avery, W. B. Finnegan, F. R. 
Barnes and others now or formerly 
at the Airborne Instruments Lab- 
oratory for assistance in the design 
and fabrication of these units. 
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New phase-shifting circuit reduces size of motor control circuit (in box) used to vary speed of sewing ma- 
chine. Control circuit uses inductance-capacitance combination instead of conventional carbon pile 


Wide-Angle Phase Shifter 


TECHNIQUE has been developed 

for obtaining a wide angle of 
phase shift, with constant ampli- 
tude, by an unusually small varia- 
tion in the impedance of a single 
The reactive ele- 
ment may comprise a saturable’ re- 


reactive element. 


actor or transductor, a reactance 
tube, a coil with a movable core, a 
variable capacitor, or any kind of 
variable reactance, 

This principle is embodied in a 
patented circuit, termed a VecTrol, 


which may be used for sensitive and 


indication or control of 
that 
proportional 
When 


rectifier 


accurate 
effect 


into a 


any can be translated 
reactance 
change. used with a grid- 
controlled and an a-c 
source, it provides a sensitive and 
form of d-c amplification 
having good long-term constancy. 
It is suited to a great variety of 
feedback control circuits in which 


power must be 


stable 


considerable 
trolled by a small error signal. Al- 
ternatively, when used as a phase 
modulator it simplifies the circuitry 


con- 


Prototype chassis for automatic program control of mass production machines. No 
error amplifier tubes are used because of the sensitivity of the phase-shifting circuit 


By W. J. BROWN 


President 
Brownthorn Electronics, Inc 
Stamford, Conn 


of frequency-modulated transmit- 


ters. 
Classical Phase Shifting 
The simple phase shifter shown 
in Fig. 1A has induct- 
ance L connected in series with re- 
sistance R across a-c reference volt- 


variable 


age source AB, which is tapped at 
O. Point P between L and R forms 
one output terminal, while center- 
tap O forms the other output ter- 
minal. 

In the voltage vector diagram of 
Fig. 1B, angle A’P’B’ is always a 
right angle and the locus of P’ is a 
semicircle having reference voltage 
A’B’ as its diameter. Maximum 
phase shift theoretically obtainable 
is 180 deg, but to attain this it 


would be necessary to vary the im- 
pedance of L from zero to infinity, 


which is Such phase 


shifters are widely used with thyra- 


impossible. 


trons supplying variable-speed d-c 
motors from an a-c input; for such 
applications a phase shift of be- 
tween 90 deg and 180 deg 
quired in a single-phase system or 
60 deg to 120 deg in a three-phase 
system. The variable inductance 
usually comprises the a-c windings 
saturable reactor or trans- 
the inductance 


is re- 


of a 


ductor, value of 


March, 1955 — ELECTRONICS 





A-C 
SUPPLY 


FIG. 1—Classical phase-shifter used to control ignition angle of 
control rectifiers. Maximum theoretical phase shift is 180 deg 


FIG. 2—Basic new phase-shifting circuit uses variable capacitive 
reactance and variable inductive reactance 


for Industrial Controls 


High sensitivity permits thyratron feedback control without need for control tubes. Small 


variation in single reactive element produces up to 360-deg phase shift. Applications 


include motor control and wide-angle phase modulation of f-m transmitters 


which can be varied by passing a 
unidirectional current through its 
d-c control winding. Due to the 
wide range of inductance variation 
required it has been necessary, in 
any closed-loop feedback system, to 
amplify the d-c control signal 
through one or more vacuum tubes 
before applying it to the control 
winding of the saturable reactor. 


Principle of New Circuit 


In the new phase shifter, which 
is illustrated in Fig. 2 reactances 
L and C are connected in series, 
with an output terminal at P. The 
vectors of the voltages across the 
inductive reactance and the capaci- 
tive reactance, A’P’ and P’B’, form 
a triangle with reference voltage 
A’B’ as base. The magnitude of the 
acute angle A’P’B’ depends upon 
the ratio of reactance to resistance 
of each of the elements L and C; 
the higher the or Q, the 
smaller the angle. 

If the relative impedances of the 
inductive and capacitive reactances 
are varied without altering their 
Q values, the ratio of A’P’ to P’B’ 
will be altered without altering 
angle A’P’B’. If the ratio of imped- 
ances of L and C is varied in this 


ratio 
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manner, 
which lies on the are of a 
circle of which A’B’ is a chord. 
Additional fixed circuit elements 
are provided, as described later, to- 
gether with a second output term- 
minal O’ so connected that its poten- 
tial lies, in the voltage vector dia- 
gram, at a point approximately at 
the center of curvature of the cir- 
cular arc, as shown in Fig. 2B. 

Accordingly, when L and C are 
varied relative to one another, out- 
put voltage vector O’P’ rotates 
while remaining substantially con- 
stant in amplitude. If the react- 
ance ratio could be varied from zero 
to infinity, the phase shift of the 
output voltage would approach 
360 deg. 

A phase shift of 180 deg is ob- 
tainable with a _ relatively small 
variation in reactance ratio and the 
relation of phase angle to reactance 
change is approximately linear 
within this range. If the Q of the 
L-C circuit is reasonably high, a 
phase shift of +90 deg is obtained 
(180-deg total) when the react- 
ance ratio is varied in the ratio 
+ 1/Q. The required variation in 
reactance ratio is tabulated in 
Table I. It should be remembered 


point P’ will describe a 


locus 


that these figures compare with a 
hypothetical ratio of infinity-to-zero 
for the conventional phase shifter. 


Circuits 


Several alternative methods are 
available for establishing reference 
voltage AB and for locating the 
potential of output terminal O in 
its correct position in relation 
thereto. These may be grouped 
into four types of circuits, of which 
the two most important will be 
described. 

The first circuit is shown in Fig. 
3A. Reference voltage AB is de- 
rived directly from the a-c supply 
by tapping the transformer secon- 
dary winding XY. Reactances L 
and C are connected in series across 
these taps and output terminal P is 
in the series connection between 
the reactances, In the vector dia- 
gram of Fig. 3B, the locus of ” 
lies upon a circular are spanning 
reference vector A’R’. Potential 
point O’ is established at the center 
of curvature of this arc by R and 
C, connected in series across X and 
Y as shown. 

In the vector diagram, voltages 
X’O’ and O’Y’ across R and C, 
form a right-angle triangle. By 
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Table I—Reactance-Phase Shift Relations 


Reactance Ratio for 
+90-deg Phase Shift 


+0 .33 
+0.25 
+0. 20 
+0.10 


+0.05 
0.02 


+0,01 ) 
+0 .005/ 


suitable choice of voltage X’Y’, 
capacitance C, and resistance R, 
point O’ may be located at the 
center of the locus. 

In the circuit just described, when 
the two series-connected reactances 
have equal impedance, output volt- 
age O’P’ is in quadrature with the 
input voltage and lags Y’X’ by 90 
deg. As the inductive reactance is 
increased, this angle of lag is in- 
creased to 180 deg and then to more 
than 180 deg; at this stage output 
voltage O’P’ leads input voltage 
Y’X’ by nearly 180 deg. While this 
characteristic is suitable for some 
applications, it is not suitable for 
thyratron control in single-phase 
circuits. 

In a single-phase thyratron con- 
trol circuit, the phase shifter input 
is in phase with the thyratron 
anode voltage and the phase shifter 
output voltage is applied to the grid. 
If the grid voltage lags more than 
180 deg behind the anode voltage, 
it fires the thyratron full-on during 
the subsequent cycle, resulting in a 
sudden and dangerous transition 
from zero to maximum anode cur- 
rent. Accordingly, additional fail- 
safe types of circuits were devised 
to ensure that the thyratron output 





FIG. 3—Circuit for transmitter phase-modulator applications 


Remarks 


Usual range 
for 60 cps 


Usual range 
for 400 cps 


Usual ri 
for radio freq 





falls substantially to zero when the 
grid voltage is lagging to its great- 
est extent. One such circuit is 
shown in Fig. 4. 


Fail-Safe Circuit 


Referring to Fig. 4B, a-c refer- 
ence voltage A’B’ is derived from 
input voltage B’X’ by setting up 
right-angle triangle X’A’B’. This 
is accomplished with C, and R in 
Fig. 4A. The series-connected in- 
ductive and capacitive reactances 
L and C are connected across R and 
accordingly the locus of P’ lies on 
the are of a circle spanning the 
reference voltage vector A’B’. By 
adjusting R in relation to C, and 
having regard to the Q of the L-C 
circuit, the circle may be made to 
pass through X’; X’B’ is then a 
diameter since X’A’B’ is a right 
angle. Accordingly, the center 
point of X’B’ is at the center of the 
circle and a center tap on the input 
circuit can be used as the output 
terminal O. 

When inductance L is increased 
to its maximum value for the pur- 
pose of reducing the thyratron out- 
put, point P’ will move clockwise 
around the circle to a point such as 
P’,. Grid voltage O’P’, will then be 


A-C 
SUPPLY 


Lennon) 


| 
Total resistance of d-c control 


windings (ohms) 
D-C signal for 0-deg lag (volts) | 2.04 
D-C signal for 90-deg lag (volts) | 
D-C control sensitivity (volts) 


Power sensitivity (milliwatts) 


AIO Fe ST 


Table II—Operating Characteristics of Four Designs 


| A 


3,600 


1,06 


0.27 


| 0.98 


lagging behind anode voltage O’X’ 
by nearly 180 deg so that the anode 
current is reduced almost to zero; 
however, O’P’, can never lag behind 
O’X’ by more than 180 deg so there 
is no danger of firing the thyratron 
full-on and this circuit is fail-safe. 

Usually inductance L comprises 
the a-c windings of a saturable re- 
actor, which is also provided with 
a d-c control winding to which a 
signal may be applied to saturate 
the reactor core and advance the 
phase angle. In the arrangement of 
Fig. 4, the grid voltage returns to 
its safe phase angle, nearly 180 deg 
lagging the anode voltage when the 
d-c control signal is removed. Even 
if L should accidentally become 
open-circuited or C short-circuited, 
the grid voltage will lag the anode 
voltage by exactly 180 deg, thus en- 
tirely cutting off the anode current. 

The variable inductance and/or 
capacitance may take a great vari- 
ety of forms, depending upon the 
nature of the application. 


Saturable Reactors 


A saturable reactor or trans- 
ductor combination, having a pair 
of a-c windings of which the in- 
ductance is varied by applying a 





FIG. 4—Thyratron control circuit is fail-safe 
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d-c signal to a saturating winding 
or windings, provides a simple vari- 
able inductive reactance that 
rugged and conveniently flexible, 
especially for use at power fre- 
quencies, 

Figure 5 shows the new circuit 
using a saturable reactor, arranged 
to control a pair of thyratrons; it 
has the same configuration and 
vector diagram as Fig. 4. In this 
case, however, the phase shifter 
output OP is split into two equal 
opposing voltages by R, and R, to 
drive the grids of thyratrons V, and 
V, as a full-wave rectifier. The 
saturable reactor is provided with 
a d-c control winding for varying 
the inductance of its a-c windings. 

This circuit comprises only the 
saturable reactor, two capacitors 
and a resistor, as illustrated in the 
photograph. 


is 


Signal Magnitude 


The d-c signal voltage required 
by the saturable reactor to produce 
the necessary phase shift depends 
upon the resistance and number of 
turns of the d-c control winding, 
since the degree of saturation is 
solely dependent upon ampere- 
turns. Also, when no d-c control sig- 
nal is applied, L will have its maxi- 
mum value, which will however not 
be infinite, so that the output phase 
angle O’P’, (Fig. 4) will lag the in- 
put voltage O’X’ by less than 180 
deg. This angle called the 
initial phase angle and is dependent 
on the inductance of the a-c wind- 
ings and the capacitance of C. For 
thyratron controls, an initial phase 
angle of 130 to 160 deg lagging 
is very convenient, since the output 
is then very low, especially if the 
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d-c load is partially inductive. The 
new circuits for thyratron control 
are designed accordingly. 

The results of measurements 
made on four of these designs are 
shown in Table II. Types A, B and 
C are designed for controlling a 
pair of thyratrons with sinusoidal 
voitages applied to the grids. Type 
M is designed for controlling a pair 
of mercury-pool rectifier grids 
using a slightly different circuit 
with a peaking transformer to apply 
pulses of several hundred volts to 
the grids. Other types are available 
for three-phase and six-phase recti- 
fier control. 

Sensitivity in the table is defined 
as the d-c signal change required 
to vary the phase angle from 90 to 
0 deg lagging, thus varying the 
thyratron output from zero to 
maximum with an inductive load. 
Note the very small 
power (fraction of a volt and milli- 
watt required to control the full 
output of the rectifiers). 

The initial phase angle of stand- 
ard types A, B and C is approxi- 
mately 160 deg lagging. The d-c 
control windings of types A, B 
and C each comprise four windings 
having resistances in the ratios 
1:1:3:3. The resistances listed are 
the totals of all windings in series. 
For many applications, one or both 
of the large windings only are used 
in the main control circuit, con- 
nected in series parallel. The 
two small windings may be used 
for auxiliary functions such as cur- 
rent limiting, compensation for IR 
drop in the load or stabilization. 

By suitable design, a linear rela- 
tionship of phase shift to d-c con- 
trol signal may be obtained over the 


voltage and 


or 


CONTROL SIGNAL 


whole range required for thyratron 
control, as shown in the curves of 
Fig. 6. These curves illustrate that 
the circuit may be designed so that 
the grid phase angle is auto- 
matically retarded when the input 
or line voltage is increased, thus 
providing some automatic compen- 
sation for line voltage variation. 


Constant-Voltage Rectifiers 


Figure 7 shows a typical single- 
phase full-wave thyratron rectifier 
using the phase shifter in a nega- 
tive-feedback circuit to deliver a 
constant voltage to a d-c load, The 
rectifier drives the grids of the 
thyratrons through the  phase- 
splitting resistors R, and R,. 

The d-c load voltage is balanced 
against a constant d-c reference 
voltage and the difference ap- 
plied as an error signal directly to 
the d-c control winding of the 
saturable reactor, without any amp- 
lification. Since a change of a small 
fraction of a volt in this error sig- 
nal will vary the thyratron output 
from zero to maximum, the d-c load 
voltage will be maintained almost 
precisely constant in relation to the 
reference voltage. This provides an 


is 


FIG. 6—Control characteristics of satur- 
able reactor circuit of Fig. 5 


FIG. 5—Circuit uses saturable reactor to control thyratrons. Components are shown in photograph 
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almost ideal voltage reguiator or 
constant d-c source of simple de- 
sign, 

In a laboratory test, a d-c output 
voltage variation from 300.00 to 
300.05 volts was obtained when the 
load was reduced from 10 amp to 
1 amp and the a-c line voltage 
simultaneously increased from 190 
to 260 volts. A commercial regula- 
tor using this rectifier control has 
a regulation accuracy of +0.25 per- 
cent with a load range of 1 amp to 
10 amp, a line voltage range of 190 
to 260 volts and a d-c output volt- 
age adjustable between 100 and 300 
volts. 

The circuits of Fig. 5 and Fig. 7 
may be modified to produce special 
output voltage-current characteris- 
tics by adding d-c control windings 
on the saturable reactor. For in- 
stance, the output voltage may be 
made to increase in proportion to 
load current to compensate for the 
IR drop in a filter or in the connec- 
tions to the load. Conversely, the 
current may be sharply limited for 
protection of the tubes and equip- 
ment if the load current exceeds a 
predetermined safe value. 


Sensitivity 


The sensitivity of the new circuit 
makes it unnecessary to amplify 
the error signal. In systems using 
the conventional type of phase 
shifter (Fig. 1A) it is necessary to 
use one or more vacuum tubes to 
amplify the d-c error signal suffi- 
ciently to produce the necessary 
degree of phase shift. Since the 


FIG. 7—Negative-leedback circuit delivers constant voltage to d-c load from full-wave 


thyratron rectifier 
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feedback voltage may contain 
several-hundred-volts ripple from 
the thyratrons, it is necessary to 
filter the d-c error signal to avoid 
over-swinging the grid of the signal 
amplifier tube. This filtering intro- 
duces an undesirable time constant 
and usually results in the system be- 
coming unstable, thus requiring 
stabilizing or antihunt circuits, On 
the other hand, the saturable re- 
actor here is substantially un- 
affected by ripple in its d-c control 
winding, so that the cost and com- 
plication of vacuum tubes together 
with their power supplies, grid cir- 
cuit filters and antihunt circuits 
may be avoided. 


Motor Speed Control 


The circuit of Fig. 7 also forms 
the basis of an adjustable-speed 
motor drive. The armature of a 
shunt or permanent-magnet d-c 
motor is connected in place of the 
d-c load and the shunt field is con- 
nected to a separate fixed d-c source, 
which also supplies the d-c refer- 
ence voltage. The armature volt- 
age may be adjusted by altering the 
d-c reference voltage, while the 
field voltage remains constant; ac- 
cordingly the motor speed may be 
adjusted from standstill up to the 
base speed of the motor. 

Compensation for the armature 
drop may be provided to increase 
the armature voltage in proportion 
to the armature current maintain- 
ing constant motor speed over a 
wide range of loads. 

Typical voltage and speed regula- 


tion curves are shown in Fig. 8 for 
a low-cost fractional-horsepower 
drive, It can be seen that as the load 
is increased up to full-load torque, 
the armature voltage increases and 
the speed remains substantially 
constant. When the load is increased 
beyond its safe value, however, the 
armature voltage is sharply re- 
duced to prevent excessive over- 
load. This is accomplished by 
balancing the voltage drop in a re- 
sistance in series with the arma- 
ture against a d-c reference volt- 
age through one of the control 
windings. The control winding is 
in series with a selenium rectifier, 
which permits a reverse signal cur- 
rent to flow only when the voltage 
drop in the series resistance ex- 
ceeds the reference voltage due to 
excessive armature current,’ This 
current-limiting circuit not only 
protects the motor and_ tubes 
against excessive current, but also 
permits smooth, controlled accelera- 
tion to any predetermined speed; it 
will also provide smooth but rapid 
reversal, with the addition of a few 
circuit components. 


Speed Lowering Control 


A further refinement consists of 
a precision speed-lowering arrange- 
ment, which rapidly reduces motor 
speed by disconnecting the arma- 
ture from the thyratrons and con- 
necting it across a dynamic-braking 
resistor, then removing the dy- 
namic-braking resistor when the 
speed is reduced to the precise value 
required. By combining this pre- 
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FIG. 8—Regulation curves for shunt-mo- 
tor controlled by circuit of Fig. 7 
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FIG. 9—Variable inductive reactance is replaced by reactance tube (A) to achieve 
desired phase-shift control voltage characteristic (B) 


cision speed-lowering circuit with 
the current-limited acceleration cir- 
cuit, rapid and smooth speed 
changes can be made both up and 
down, making the arrangement use- 
ful for program control of mass- 
production machines. Prototypes 
having these features have been en- 
gineered for the automatic control 
of machine tools. 

By using mercury-pool rectifiers 
instead of thyratrons, the horse- 
power range of the control circuit 
may be increased almost indefi- 
nitely. 

Adjustable-speed drives have also 
been developed in fractional and 
subfractional horsepower ratings, 
using an exceptionally simple cir- 
cuit in which the phase shifter is 
combined with a single thyratron 
as a half-wave rectifier supplying 
a series motor. The basic circuit re- 
quires only a dozen electrical com- 
ponents including the single thyra- 
tron tube. No control tubes are used 
and even the d-c reference-voltage 
rectifier and  voltage-regulating 
tube are eliminated. The armature 
and series field are both supplied 
from the thyratron. The control 
winding is connected to balance the 
armature and field voltages against 
the voltages in a potential divider 
which is connected across the motor 
circuit. In this way the thyratron 
output is automatically regulated 
to maintain a constant ratio of 
armature voltage to field voltage, 
which results in constant speed in- 
dependent of load. The motor speed 
may be adjusted, however, by the 
potential divider. 

This series-motor control has 
been developed for ratings of 4, 
t, 4, 4 and 2 hp. 

Extension of the series-motor 
drive into integral-horsepower ra- 
tings will provide a main spindle 
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drive for machine tools. Such a 
drive will have a constant-maxi- 
mum-horsepower characteristic, 
giving extra-high torque at slow 
speed and extra-high speeds at re- 


duced torque. 
Sensitivity 

The sensitivity of the phase 
shifter is proportional to the Q 
of the reactor. This value increases 
at the higher frequencies. A 400- 
cycle design has been developed 
which gives full continuous control 
of a thyratron output up to 1,000 
watts, with a control signal of only 
0.001 microwatt; this represents a 
power gain of 10” in a single stage. 
This sensitivity is adequate for the 
close control of temperature by 
thermocouples, without any further 
amplification. 

At still higher frequencies, the 
system may be used for phase 
modulation of mobile f-m_ radio 
transmitters, using a_high-fre- 
quency saturable reactor in place 
of the microphone transformer. The 
microphone. current is passed 
directly through the control wind- 
ing of the saturable reactor. The 
a-c windings are connected in a 
circuit of the type shown in Fig. 3 
to phase-modulate the output from 
a crystal oscillator by approxi- 
mately +120 deg with sufficient 
linearity for good speech trans- 
mission. This wide angle of phase 
modulation allows the elimination 
of at least one multiplier stage. The 
phase-modulator tube and preampli- 
fier are also eliminated, resulting 
in a reduction of two to four 
vacuum tuhes, 


Reactance-Tube Circuits 


Figure 9A shows a single tube 
connected to have the properties of 
a variable reactance. A pentode or 
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phase modulator 


beam tetrode is used, in which the 
plate current is substantially inde- 
pendent of plate voltage while it is 
dependent upon quite small changes 
of grid voltage. A quadrature-feed- 
back circuit is provided from plate 
to grid, so that the grid voltage and 
therefore the plate current is in 
quadrature phase with the plate 
voltage. 

The plate circuit exhibits char 
acteristics of an almost pure re- 
actance and accordingly has a high 
Q value. The magnitude of the re- 
actance is varied, without varying 
its Q, by superimposing a d-c con- 
trol signal on the grid. This ar- 
rangement provides full control of 
a pair of thyratrons with a signal- 
voltage variation of less than 0.7 
volt into the high-impedance grid 
circuit as shown in the control volt- 
age characteristic of Fig. 9B. 


Phase Modulator 


The reactance-tube circuit 
provides a phase modulator 
high-frequency applications requir 
ing wide-angle modulation with a 
minimum of distortion, such as 
broadcast f-m transmitters and 
multiplex f-m radio links. 

The phase modulator circuit of 
Fig. 10 includes two reactance tubes 
connected as a variable inductance 
and a variable capacitance, taking 
the places of L and C in the circuit 
of Fig. 3; accordingly, some of the 
properties of a push-pull modula- 
ting circuit are obtained. Quadra- 
ture feedback networks R,-C, and 
R,-C, are respectively lagging and 
leading. 

When extreme freedom from dis 
tortion is not required, a single re- 
actance tube may be used with a 
fixed reactance of opposite sign, in 
the circuit of Fig. 10 or in other 
circuits that have been devised. 
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errite-Core Memory 


By WILLIAM N. PAPIAN Lincoln Laborato 


Completed core-memory digit plane with the 4,096 cores spaced on 0.1-inch centers. 
Overall] dimensions of the plane are about 10x 10% inches. Memory employs 
simultaneous excitation of x and y coordinates, a 2-beat cycle and the principle 
of sampling of the output signal 


Closeup view of the plane. Four lines pass through each core, one each for 
x, y, digit (parallel to x) and sense (diagonal) 
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IGH-SPEED parallel electronic 
H digital computers require 
large memories that allow rapid 
access to their registers in any se- 
quence. A recent arrangement in- 
volves storing each binary digit in 
the remanent magnetic flux of a 
small core, combining many of 
these cores into an array mounted 
on a coordinate-grid system of 
wires and providing access to reg- 
ister groupings of the cores by ex- 
citing selected coordinate lines. 


Operation 


Salient features of the 64 «x 64 

17 (4096 registers each 17 digits 
long) magnetic-core memory are 
outlined in the block diagram of 
Fig. 1. 

The memory operates on a coin- 
cident-current basis, utilizing co- 
ordinates 2 and y for register 
selection during the read half of 
the memory cycle. The number 
written into the selected register 
during the write half of the cycle 
is determined by the excitation of 
the 17 digit-plane drivers. The 
cores are arranged in a square 
array, that is, the register-selection 
coordinates x and y are each 64 
lines in length. These coordinates 
are excited simultaneously rather 
than in a staggered sequence. The 
exciting currents are supplied to 
the coordinate lines from linear 
pulse transformers driven by vac- 
uum tubes, Translation or conver- 
sion from a binary-memory address 
to the x and y 64-position systems 
is accomplished by two crystal-diode 
matrices. 

As indicated in Fig. 2, the unit 
runs on a basic two-beat cycle, read 
followed by write. The information 
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Uses Pulse Transformers 


Ferrite doughnuts only 80 mils in outside diameter store coded information in 


64 xX 


64 X 17 magnetic-core memory. Improved circuit techniques give increased 


capacity while employing considerably fewer tube cathodes. Balanced linear pulse trans- 


formers step up memory signal between driver tubes and coordinate lines of the array 


in the selected core register is de- 
stroyed during the read half of the 
cycle. It may be replaced during 
the write half of the cycle or new 
information inserted in its stead. 
Discrimination of the output sig- 
nal is performed on a magnitude 
basis at an optimum time by sam- 
pling or strobing with a very short 
pulse. Signal-to-noise ratios are 
more than without re- 
course to an integration technique. 
The resultant time of the 
memory is under 6 microseconds. 


adequate 


cycle 


Basic Circuits 


The significant portions of the 


read-write and  address-selection 
circuitry for the y coordinate are 
shown in Fig. 3. When selected, 
one of the 64 output lines of the 
crystal-diode matrix is pulled down 
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RE AD ware 
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WEWORY COMT ROL 
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to a voltage level which cuts off the 
first 5965 The resulting 
rise in plate is coupled 
through the cathode follower and 
raises both grids of the 5998-array 
driver. The 5998 resembles a 6AS7 
with a higher mu. 

No current flows, however, be- 
cause the cathodes of the 5998 are 
normally held at a high voltage 
level by the read and write gate 
generators. At the appropriate 
time a start-read pulse from control 
turns on the read flipflop which, 
through its direct-coupled 
stages, turns off the two 5998 out- 
put tubes of the read-gate gen- 
erator. All 64 y-read cathodes of 
the array-driver-tube sections then 
drop to a voltage level such that the 
proper current is drawn by the se- 


section. 


voltage 


two 


lected section. The current is shut 
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FIG. 1—Magnetic-core memory gives arbitrary or random access to any one of its 


registers every 6 microseconds 
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FIG. 2—-Timing diagram of the currents 
in the core-memory array lines 


off about 1 microsecond later by the 
stop-read pulse. 

The current pulse from the array- 
driver up by 
approximately 2 to 1 in the ferrite- 


section is stepped 
core pulse transformer and deliv 
ered to the series-connected lines 
of the proper coordinate in the core 
array. The 2-ohm terminating re 
sistor is largely for purposes of ob 
serving the shape and size of this 
current pulse. Current amplitudes 
are set by the two large variable 
resistors which connect the y-read 
and y-write cathodes to the —300 
volt supply, 

There is a good deal of cathode 
inherent in most of 
This, plus overdrive 
with grid clipping in other stages, 
makes memory currents fairly in- 
dependent of the 
characteristics. For example, a 40- 
percent drop in the emission char 
acteristic of the driver tube results 
in a drop of less than 5 percent in 
the array current. 


Digit-plane currents 


degeneration 
the stages. 


vacuum-tube 


are sup- 
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Completed stack is shown installed in the stall. Rack at left of stall contains 
the cathode followers. The two wide panels in the center contain the read and 
write gate generators 
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FIG. 3—Schematic illustrates read-write and address selection in one coordinate. 


Components such as parasitic-suppression resistors and power-supply decoupling 
filters are omitted to simplify diagram 
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plied directly from both sections 
of a 5998 driven by a stable am- 
plifier. 


Sense Amplifiers 


Two circuit approaches are being 
tested in operation for the sense- 
amplifier application. In one, the 
memory output signal is linearly 
amplified from the 100-millivolt 
level up to approximately 30 volts 
in a balanced a-c coupled feedback 
amplifier. The signal is then rec- 
tified and applied to the suppressor 
grid of a 7AK7 gate tube on a nega- 
tive-bias level of about 20 volts. 
The cathode count for this circuit 
comes to ten, excluding the gate 
tube. In the second design, the 
memory signal is stepped up in a 
balanced linear pulse transformer 
to about the 1/2-volt level. It is 
then rectified by crystal diodes in 
a full-wave circuit and _ subse- 
quently amplified by simple pulse 
amplifiers up to the 30-volt level 
preceding the 7AK7 gate tube. The 
circuit for this amplifier, shown in 
Fig. 4, uses only three cathodes. 

A 7AK7 is used in a fairly stand- 
ard and-gate circuit, receiving the 
signal from the sense amplifier on 
its suppressor grid and the 0.1-usec 
sampling pulse on its control grid. 
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FIG. 4—Simplified schematic of sense 
amplifier. Cathode degeneration is used 
to help stabilize gain 


The output from this gate tube, a 
standard 0.l-usec pulse for a one 
and nothing for a zero, goes to the 
set input of the corresponding flip- 
flop in the memory buffer register. 


Cores and Planes 


The cores in this memory are 
General Ceramics ferrites Sl, 80 
mils in outside diameter. The in- 
dividual cores were selected after 
passing a series of pulse tests con- 
sisting of an upper and lower limit 
on the voltage output from each 
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FIG. 5—Digit-plane output (upper), and 
pulse fed into gate tube after amplifica- 
tion and rectification (lower) 


core when the core was excited by 
the proper sequence of pulses. 
Each coordinate line consists of 
from a 
made 
use of a pulse trans- 
the 
memory. 


only one wire, a change 


previous arrangement pos- 
sible by the 
former between driver tubes 
the The diagonal 


sense winding is arranged so that 


and 


contributed 
lected 
ductive 


signals from half-se- 


cores cancel by pairs. In- 
the x and y 


driver lines is also minimized. 


coupling to 


Nineteen memory planes appear 
in the finished stack shown in the 
photograph. Two of these are 
wired-in spares; only two connec- 
tions, sense and digit drive, need 
be moved from any plane to one 
of the spares in order to place that 
spare into operation. 

The memory tube count is 1,232 


cathodes or 635 envelopes, most of 


them visible in the photograph 


Results 


The outputs from a memory plane 
during the operation of an average 
program in the computer are shown 
Note that the amplified 
and rectified signal (lower pulse) is 


in Fig. 5. 


shown as it goes into the gate-tube 
bias 
than 20 
level is a 


suppressor grid riding on a 


level slightly greater 
This very 


handy variable with which to meas- 


volts. bias 
ure the operating margins of the 
memory. Raising this level toward 
will com- 
puter alarms due to binary zeros 


zero volts soon result in 


being mistaken for ones. Lowering 
the bias level causes alarms for the 
opposite reason. Fig. 6 shows these 
failure bias bounds plotted against 
the x and y driving currents for 
three settings of the digit-plane 
currents. Note that the bias sup- 
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FIG. 6—Failure bias bounds in sense 
gates plotted as a function of the driving 
currents 


the 
variable. This 
variable is plotted versus strobe 
time in The the 
enclosed areas indicates that fairly 
large 


ply to all 
gates is 


seventeen of 
the 


sense 
same 
Fig. vi size of 


variations in 
and 


memory cur- 
tolerable. 


These areas are approximately as 


rents voltages are 
large as comparable ones taken for 
smaller memories. 


Improvements 


A paper redesign of this memory 
indicates that can 
be drastically without 
serious sacrifice of operating mar- 


cathode counts 


reduced 


gins. This may be accomplished in 
good part by improvements in the 
circuitry throughout the unit and 
partly by changing the logic of the 
system. One ar- 
rangement connects the 5998 array- 


address-selection 


driver-tube grids for each coordi- 
nate in groups of eight, selecting 
among these groups by an 8-position 
diode matrix driven from three of 
the six address digits for that co- 
ordinate, as shown in Fig. 8. 

the 5998 
tubes can now be cross-grouped by 


The cathodes of same 
eights and selected in a like manner 
from the remaining three address 
The 
number of 


digits. resultant reduction in 
the buffer-amplifier 
tubes for driving the 5998 grids is 
only partially offset by the increase 
in gate-generator units. 

Another 


that the same basic techniques can 


paper study indicates 
probably be carried even further. 
A 256 256 (65,536-register) 
memory of this general type and 
with approximately the same speed 
and reliability seems feasible. In- 
vestigative work in these direc- 
under way has already 
demonstrated that this larger unit 


tions now 
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FIG. 8—Efficient 8 8 rearrangement 
of the array-drivers for one coordinate 


will require approximately three 
times as many the 
present unit if vacuum-tube drive 
the zx 


about 


cathodes as 
and y coordinate 
the 
magnetic-core 


is used on 


lines, and same num- 


ber of cathodes if 
matrix switches prove capable of 
driving these lines directly. 
Research reported in this docu 
ment was supported jointly by the 
Army, Navy and Air Force under 
with the Massachusetts 
Institute of Technology under Air 
AF19 (122) -458 


contract 


Force contract 
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Double Base Expands 





Single p-n rectifying junction made to a semiconductor bar whose ends are terminated in 
ohmic connections results in double-base diode of relative simplicity and high power 


dissipation, Stable negative-resistance input characteristic permits variety of applications 


By J. J. SURAN “General Bleotrie Cor 


Syracuse, N. Y. 


SEMICONDUCTOR having two 

bases and a single junction 
may be thought of as the solid-state 
counterpart of the gas-tube thyra- 
tron. 

An important property of the 
double-base diode’ is its negative- 
resistance input characteristic, 
which makes it adaptable to such 
applications as oscillators, relays 
and regenerative pulse amplifiers. 
It offers high-power potentialities 
and allows comparatively simple 
and rugged construction. 

The basic construction of the 
double-base diode is illustrated in 
Fig. 1A. It consists of a rectifying 
junction made to a bar, the ends 
of which are terminated in ohmic 
connections. The nomenclature, 
double-base diode, has been applied 
because this device is similar in 
construction to an ordinary crystal 
diode that has two bases. If the 





two ohmic contacts were tied to- 


Laboratory test in progress checks characteristics of a double-base diode gether, the double-base diode would 
function as an ordinary rectifying 
diode. 

Table I—h-Parameters for Three Semiconductor Switching 

Devices—Low Frequencies Terminology 


The signs associated with the po- 
CUTOFF REGION IRANSITION REGION SATURATING REGION tentials in Fig. 1B are indicative of 
the usual battery connections to the 
pomt point pomt . ‘ . 
Shaina delta. Vite, oatmeal tae ae ads Deceit device terminals and the current di- 
tian base tran tran ‘ tran tran base tran rections shown correspond to the 
istor* iode*** sistor** sistor*® diode*** istor** sistor* liode** istor** . : 
_— s —— = —~ - flow of direct currents when the 
: : junction is biased in its forward 
0.0 O.8 0.000. 0.05 Oo. 0.0005 ) ) 
0.0 0.8 0.000 5 +2.0 0.98 0.8 direction. The terminology asso- 
0 pa 100 y 2.04 WO 100 Om ciated with the symbols in Fig. 1B 
* Includes effect of external 1,000-ohm base resistance. Gro ‘ nnectior is as follows: V, junction volt- 
** Assumes external bistable driving source Grounded 7 


¢** Grounded base-one connection age, V, interbase voltage, /, 
junction current, /, base-two 


OK WK OK 1500 » 0) nt) 
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Diode Appl 


current and /,, base-one current. 

If the junction is open-circuited 
and a potential is applied between 
the bases, the potential distribution 
through the bar is linear (the bar 
acts as a passive resistance). How- 
ever, if the junction is biased in its 
forward direction, minority car- 
riers are injected into the bar in 
much the same way as minority 
carriers are emitted into the base 
region of a transistor. If the re- 
sistivity of the bar is sufficiently 
high and if the double-base diode 
is properly proportioned, the in- 
jected carriers will cause a signifi- 
cant reduction in the resistivity of 
the base-one region. 


Modulation 


This modulation of the base-one 
resistivity in the presence of an 
electric field gradient, created by 
the interbase potential, is essen- 
tially responsible for the negative- 
resistance characteristic of the 
double-base diode’. If the resistiv- 
ity of the base-one region is lowered 
at a faster rate than current is in- 
creased in the junction the resist- 
ance between the junction and the 
base-one lead will be negative. 


Characteristics 


The input characteristic of an ex- 
perimental double-base 
illustrated in Fig. 2. Figure 3 
illustrates the three distinct regions 
obtained 


diode is 


from these experimental 
curves, 

The cutoff region corresponds to 
the condition that the junction is 
biased in its reverse direction and 
the slope of the input characteristic 
in this region is effectively equal to 
the back resistance of the junction. 
A typical range of values of this re- 
sistance for experimental german- 
ium units is approximately 50,000 
to 200,000 ohms. 

The transition, or negative-re- 
sistance, region is due to the re- 
sistance-modulation of the base-one 
portion of the bar by the injected 
minority carriers. A typical value 
for the negative resistance in ex- 
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perimental germanium devices is 
1,000 ohms. When the input cur- 
rent, J,, becomes sufficiently high, 
the base-one modulation effect de- 
creases and the input resistance as- 
sumes the positive value of a pas- 
sive rectifying junction biased in 
its forward direction. This part of 
the characteristic has been termed 
the saturating region. A_ typical 
value for the input resistance in 
the saturating region is 20 ohms. 


Thyratron Analogy 


It is possible for the input re- 
sistance to be negative when the 
This fact 
makes it possible to design an oscil 


input current is zero. 


lator that consists of only one cir- 
addition to the 
diode and energy 
Such a circuit, in effect 
the semiconductor analog of an R-C 
thyratron 


cuit element in 
double-base 
source, 
relaxation oscillator, is 
illustrated in Fig. 4. 

Capacitor C is charged from bat- 
tery EF, through the back-resistance 
of the junction. Since the charging 
current is essentially constant the 
across the 


voltage capacitor is 


given by 


i * i 
\ a qa lla 


Hence the 
linear function of time during the 
When the potential 
V, reaches a value sufficiently high 


junction voltage is a 


charging cycle. 


to cause the junction to start emit 
ting minority carriers into the bar, 
the resistance of the base-one 
negative and the 
discharges rapidly 
through the lowe At the end 
of the operating 
point of the input characteristic re- 
verts to the cutoff region and the 
cycle 


region becomes 
capacitor 
r base. 


discharve, the 


becomes self-sustaining. 
Double-base diode relaxation oscil- 
lators have been operated in the 


megacycle range of frequencies 
from supply potentials as low as 1.5 
volts. 

In addition to the astable mode of 
an oscillator, the double-base diode 


may be operated as a bistable (flip- 
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FIG. 1—Double-base diode construction 
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FIG. 2—Input characteristic of a double- 
base diode 
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FIG. 3—-Three obtained 
from experimental input chaarcteristic 


regions are 


ouTPUT 


FIG. 4—-Saw-tooth waveform produced 
by double-base diode oscillator circuit 
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flop) or a monostable (one-shot) 
device. 

Pulse Amplifier 
Figure 5A illustrates the mono- 


stable operation of a double-base 
diode in a regenerative pulse ampli- 
fier circuit. The input load line 
intersects the input characteristic 
of the double-base diode only in 
the cutoff region. When a positive 
pulse of amplitude EF, is applied to 
the input, the operating point of the 
double-base diode shifts to the sat- 
urating region and thence back to 
the cutoff region, stabilizing only 
at point J in Fig. 5B. The wave- 
form of the regenerated pulse is 
controlled by the relative values of 
R and C in the circuit of Fig. 5A. 
Power gains in the order of 40 to 60 
db have been obtained in experi- 
mental double-base diode regenera- 
tive-pulse amplifier circuits. 

In the pulse amplifier circuit of 
Fig. 5A the auxiliary diode D in 
combination with resistor R, and 
battery F,, is used for valley-point 
stabilization and _ input-current 
limiting. The slope of the input 
characteristic in the saturating 
region is approximately equal to R, 
and the valley point occurs at an 
input current given by approxi- 
mately (2,/R,) + Iv. 


Coincident Diode 


The use of an auxiliary diode in 
combination with a double-base 
diode, for such purposes as valley- 
point stabilization, suggested the 
fabrication of the auxiliary diode 
directly on the same bar of german- 
ium that was used for the parent 
component. This led to a new com- 
ponent, which was named the coin- 
cident diode consisting of a single 
bar of germanium to which two 
ohmic contacts and two junctions 
are made. Relative spacing of the 
ohmic contacts and junctions are 
such that the component may be 
connected as a double-base diode 
as well as used separately as a 
diode, 

Thus the coincident diode by 
itself may be used in place of the 
double-base diode and the auxiliary 
diode in the circuit of Fig. 5A. The 
coincident diode was so named be- 
cause of its applicability to coin- 
cident switching networks. 

Double-base diode germanium 
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FIG. 5—Regenerative-pulse amplifier 
circuit (A) and input characteristic of 
amplifier (B) 





FIG. 6—Equivalent a-c small-signal cir- 
cuit of double-base diode 


units have maintained a usable neg- 
ative-resistance input character- 
istic, without benefit of tempera- 
ture-compensating networks, over 
ambient temperature variations 
from minus 70 to plus 100 C, More 
recent experimental silicon devices 
have performed satisfactorily over 
an ambient temperature range of 
minus 70 to plus 180 C. 

Because of the fused-junction 
construction of double-base diodes 
their power capabilities are high. 
Ordinary experimental units in 
transistor cases, such as those used 
for type 2N43, are capable of con- 
tinuous power dissipations up to 
t watt. Experimental vapor-cooled 
units have been constructed that 
are capable of continuous power 
dissipation up to 3 watts. In switch- 
ing applications the efficiencies of 
these units are in the order of 60 
percent. 


Switching Circuit Applications 


An essential characteristic of a 
switching device is that it have two 
stable states, which may be char- 
acterized in terms of input or out- 
put impedance levels. One of these 
states must be associated with a 


high impedance level at either, or 
both, the input and output termi- 
nals of the switching device. Con- 
versely, the other state must be 
associated with a low impedance 
level. 

Another desirable characteristic 
of a switching element is that it 
may be triggered into either of its 
stable states by application of a 
transient signal. Although the lat- 
ter property may be obtained by 
auxiliary holding circuits, (an addi- 
tional set of contacts for self-lock- 
ing in mechanical relays or clamp- 
ing diodes in combination with a 
junction transistor) it is inherent 
in the device if a negative-resist- 
ance characteristic is associated 
with the switching properties of the 
device. 


Equivalent Circuit 


Figure 6 illustrates an equiva- 
lent a-c small-signal circuit of the 
double-base diode. The nomencla- 
ture associated with the symbols in 
Fig. 6 is as follows: v, = diode 
voltage, i, diode current, v, = 
interbase voltage, i,, = base-two 
current, r, = junction resistance 


(a-c) 1, = base-one resistance 
(a-c), 7%» = base-two resistance and 
y = internal current-amplification 
factor. 


It has been found useful to spe- 
cify the circuit characteristics of 
a double-base diode in terms of the 
h-parameters familiar to transistor 
analysis. For the double-base diode 
the h-parameters are defined by the 
following equations: 

va = hyia + hum 
ing = heyia + heodre 
It can be shown that the h-param- 


eters relate to the equivalent cir- 
cuit of Fig. 6 as follows: 


. Tretn(l — vy) 
hy = 17; 4 
Ton +The 
. 
hy 2 
To + Tre 
he rr(l — ¥) 
Ty tT Th 
l 
hes 
To tT Tee 
When the double-base diode is 


used as a switch, a stable operating 
point must exist in both the cutoff 
and saturating regions. This con- 
dition can be obtained from the 
simple circuit illustrated in Fig. 3. 
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Resistance R, constitutes the input 
load and in combination with E£, 
determines the bistable character- 
istic of the circuit. If R, intersects 
the input characteristic in both the 
cutoff and saturating regions, a 
switching circuit is obtained. Since 
h,, represents the short-circuited in- 
put impedance of the double-base 
diode, h,, will be very high in the 
cutoff region and very low in the 
saturating region. 

An electric-field gradient of con- 
siderable magnitude may exist in 
the base-one portion of the bar 
when the double-base diode is 
biased in the cutoff region. For 
this condition the interbase voltage 
divides between the upper and 
lower bases, which are represented 
by Y». and r,, in the equivalent cir- 
cuit, in the ratio given by hy. 

In the saturating region the elec- 
tric-field gradient in the lower base 
is drastically reduced due to the re- 
sistance change caused by injected 
carriers. Consequently, the reduc- 
tion of h. in switching from the 
cutoff region to the saturating 
region is a measure of the reduction 
in r,, owing to the transition from 
a negatively-biased (collecting) 
junction to a_ positively-biased 
(emitting) junction. 

The parameter h., has the same 
significance in double-base diode 
circuit analysis as « has in trans- 
istor analysis. Theoretically, h., ap- 
proaches the value of —h,, in the 
cutoff region and tends toward zero 
in the saturating region. 
formally, fh. is the 
current transfer ratio. 


Defined 
short-circuit 


Modulation of r,, by carriers in- 
jected from the junction will cause 
a change in the output conductance 
of the double-base diode. In terms 
of the h-parameters, the output con- 


ductance is given by h». Thus, 
h» is a minimum in the cutoff 
region and a maximum in the 


saturating region. 

It is interesting to compare the 
low- frequency h-parameters of an 
experimental double-base diode 
switch with the h-parameters of a 
point-contact transistor in a switch- 
ing circuit. If an external resist- 
ance is included in the base circuit 
of the point-contact transistor, a 
stable negative-input resistance 
may be obtained. Consequently, the 
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creme 


h-parameters pertaining to the 
point contact transistor will here 
include the effect of the external 
base resistance. In addition, the 
h-parameters of a junction transis- 
tor switch will be listed. It is as- 
sumed that the junction transistor 
is driven as a switch by an external 
flip-flop. 

The three switches are illustrated 
in Fig. 7. A comparison of the 
h-parameters for the three-switch- 
ing devices of Fig. 7 is given in 
Table I. These figures were de- 
rived on the basis of experimental 





FIG. 7—Point-contact transistor switch 
(A) double-base diode switch (B) and 
driven junction transistor switch (C) 
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FIG. 8—Variations of double-base diode 
switching circuits showing junction-trig- 
gered type (A) base-one triggered (B) 
and base-two triggered (C) 





units and should not be construed 
as indicative of typical devices. 
However, the table does serve as an 
interesting comparison of semi- 
conductor devices that perform 
approximately the same switching 
functions. The on-off (saturating 
region-cutoff region) impedance 
ratios, both input and output, are 
approximately the same for both 
the point-contact transistor (with 
external 1,000-ohm base resistance ) 
and the double-base diode. The 
voltage feedback ratio, hy», is con- 
siderable for the double-base diode 
but negligible for the transistors in 
the cutoff region; however, the re- 
verse is true in the saturating 
region. 


Switching Circuits 


The basic bistable characteristic, 
which permits double-base diodes 
to be used as switches, is illus- 
trated in Fig. 3. For bistable oper- 
ation, the load line must intersect 
the input characteristic at the two 
stable points, A and B. Point A 
corresponds to an off condition and 
B corresponds to an on condition. 
Triggering sensitivity is deter- 
mined by the relation of the stable 
points, A and B, to the peak and 
valley points. The voltage required 
to trigger the double-base diode to 
its on position is V, and the voltage 
required to trigger from the on 
position to the off position is Va 
The corresponding power require- 
ments are represented by the 
shaded areas. 


Circuit Variations 


Three variations of double-base 
diode switching circuits are illus- 
trated in Fig. 8. The load, R,, is 
contained on the input (junction) 
side in Fig. 8A. Resistors R, + 
R, constitute the input load line. 
The device is triggered on by ap- 
plying a positive pulse to Ry and 
is triggered off by applying a nega- 
tive pulse at the same point. Fig- 
ure 8B illustrates a form of 
base-one triggering. The load ele- 
ment may be either R,, or Ry, or 
both, and the circuit is triggered 
on by applying a negative pulse to 
the base-one lead. 

A positive pulse which is now 
applied to the same point will trig- 
ger the circuit off. Figure &8C illus- 
trates a form of base-two trigger- 
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FIG, $—-Gating circuit employs double-base diode to gate tran- 


sistors 


ing. In this circuit the load element 
is contained in the base-one lead 
and the double-base diode is trig- 
gered on by applying a negative 
pulse to the trigger point. It may 
be triggered off by applying a posi- 
tive pulse to the trigger input. 
The load element should be con- 
tained in series with the junction 
if a maximum ratio of power-on to 
power-off is desired. For this spe- 
cification, then, circuits of the type 
illustrated in Fig, 8A and 8B should 
be used, Maximum power transfer 
may be obtained when the load is 
contained in the base-one branch, 
as illustrated in Fig. 8C. In this 
circuit, the power supplied by E, 
plus the power supplied by EZ, is 
transferred to the load when the 
device is switched on. However, in 
the off state, although EF, is effec- 
tively isolated from the load, con- 
siderable power may be supplied to 
Rk, from the interbase source, F,. 
An example of the low-power 
switching characteristics obtained 
from early experimental germa- 
nium double-base diodes, using cir- 
cuits of the types illustrated in 
Figs. 8A and 8B, is given below: 


Standby (off) power =5 mw 
Power delivered to load 

off =1.0 uw 

on 30 mw 
Power-on efficiency 50 percent 
Trigger pulse amplitude 0.5 volt 
Minimum trigger pulse width = 10 usec 
Trigger pulse (turn-on) power = 10 yw 
Trigger pulse (turn-off) power «0.5 mw 


Higher power switching circuits, 
using configurations of the type 
illustrated in Fig. 8C, are able to 
deliver 300 mw to a load at an on 
efficiency of 75 percent. For these 
circuits the standby power is in 
the order of 5 to 30 mw and the off 
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power delivered to the load is in 
the order of 3 mw. 


Gating Circuit 


Bistable double-base diode cir- 
cuits may be used to gate transis- 
tors. An example of this application 
is illustrated in Fig. 9. In this cir- 
cuit the base-two potential of the 
double-base diode determines the 
bias at the base of the transistor. 
When the double-base diode is in 
the cutoff state, the potential at B 
is high and thus the transistor is 
cut off, A positive pulse applied to 
the junction of the 
diode triggers the latter into the 
on state. For this condition the po- 
tential at B is reduced, thus allow- 
ing the transistor to function as a 
linear amplifier. When the transis- 
tor is cut off the signal input ap- 
pears greatly attenuated in the 
collector-circuit output. However, 
when the transistor is biased into 
its operative state the input signal 
is amplified through the transistor 
stage. 


double-base 


Decoding 


Digital computing and telemeter- 
ing systems frequently require 
coding and decoding circuits. The 
function of a decoding circuit, for 
example, is to translate a pulse se- 
quence into some analog output. 

A simple double-base diode bi- 
nary-decoding network is illustrated 
in Fig. 10. The devices may be 
switched on or off by applying posi- 
tive or negative pulses, respectively, 
to the input terminals, which, in 
this configuration, are connected to 
the junctions of the double-base 
diodes. 

Resistors R,, R, and R,, in com- 
bination with battery F,, determine 
the input load lines for the three 





FIG 10—Three-bit binary decoding network. Switching units are 
turned on by positive pulses at the input 


bistable stages. Thus, the switch- 
ing units may be turned on by 
positive pulses at the input to any 
desired current levels that are pre- 
selected by adjustment of R,, R, and 
R,. The current flowing through 
the output meter is the sum of the 
individual device input currents. A 
total of eight discrete meter posi- 
tions may be obtained for any com- 
bination of input pulses applied to 
terminals 1, 2 and 3. 

The basic simplicity of the dou- 
ble-base diode has led to some ex- 
perimentation regarding multiple- 
cell construction. For example, it 
has been possible to construct three 
switching cells on a single tiny bar 
of germanium, thus giving the 
equivalent of three double-base 
diodes in the space of one. Such 
a device could be used in the binary 
decoding circuit of Fig. 10 with 
considerable reduction in circuit 
size and an attendant savings in 
circuit cost. Using the multiple-cell 
technique, it may someday be pos- 
sible to build an 8 to 10 bit binary 
decoder in the space currently re- 
quired by a subminiature tube. 
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R. W. Aldrich and R. W. Wellinger 
to the developments reported in 
this paper. This work has been 
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Delay Line Subcarrier 
Discriminator 


By KENNETH A. MORGAN and RICHARD F. BLAKE" 


Equipment Research Branch, Radar Division 
Naval Research Laboratory 
Washington, D 





Multivibrator triggered by input signal is stopped by delayed version of same signal, pro- 


ducing pulses whose spacing is function of phase. Conversion produces voltage propor- 


tional to frequency. Designed for telemetering, the circuits can be used for automatic 


correction of wow and flutter in tape recorders 


NEW f-m subcarrier discrimi- over a dynamic range 
A nator utilizes a delay line as_ have negligible effect upon the out- 
the frequency-stable element. When put. Misinformation is avoided by 
the equipment is used as a tele- rejection of weak signals. 
metering discriminator under field inary tests indicate that the sta} 


conditions, linearities within 0.25 
percent of full scale can be readily 
obtained. Theoretically, the linear- 
ity is perfect and linearities within 
0.1 percent can be attained under 
controlled conditions. 

No adjustments are necessary, 
with the exception of zero balance 
in the output voltmeter circuit, be- 
cause the output has been made 
essentially independent of tube 
characteristics and component toler- 
ances by the utilization of low- 
power pulse techniques together 
with clamping and gating circuits. 
Sensitivity is determined by the de- 
lay line in combination with a reg- 
ulated reference voltage that is 
provided. 


Dependence Upon Input 


The equipment operates reliably 
for input signals larger than 0.2 
volt at the output of the band-pass 
filter shown in Fig. 1. 

Variations of the input-signal 
amplitude that may happen to occur 


*Now with Emerson Research Laboratories 


Washington. D. ¢ Prototype model of the {-m discriminator shows its small size and single control 
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line 
selected since the drift in the other 
circuits can be neglected. 

In the prototype equipment, only 
number 
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of components are used so that sub- 
miniaturization techniques are di- 
rectly applicable to the design, The 
subearrier bandwidth and center 
frequency are determined by the 
plug-in band-pass filter and the sen- 
sitivity is determined by the delay 
line selected. The prototype will 
operate reliably from 2 to 20 ke and 
minor modifications will extend this 
range to 100 ke. Low-frequency 
operation is somewhat limited by 
commercially available delay lines, 
but new techniques should remove 
this limitation in the near future, 

The basic principles involved in 
the use of a delay line as the fre- 
quency-stable element for f-m dis- 
crimination are illustrated in Fig. 
2A. The f-m signal is passed 
through a delay line to a phase de- 
tector that compares the phase of 
the delayed signal with the phase of 
the reference signal. Since a delay 
line has inherently linear phase- 
versus-frequency characteristics as 
shown in Fig. 2B, the output signal 
is linear with frequency if a linear 
phase detector is used. 


Phase Difference 


Precision measurement of phase 
difference is relatively difficult 
using such a discriminator. The 
same effect can be achieved and the 
circuitry is greatly simplified by 
forming one pulse per cycle to 
represent the phase of the reference 
signal. This pulse is passed through 
a delay line as shown in Fig. 2C so 
the delayed pulse represents the 
phase of the delayed signal. 

The phase difference is the same 
for both methods, but the use of 
pulse techniques improves the ac- 
curacy and stability of the measure- 
ment, The relative ease of forming 
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Complete circuit of the new discriminator. Band-pass filter, delay line and low-pass filters selected for frequency 





















one pulse per cycle permits the in- 
put signal amplitude to vary over 
wide ranges without affecting the 


phase difference established by the 
delay line. 


An Eccles-Jordan multivibrator 


——COMPARATIVE EVALUATIO 


Frequency-modulation subcarrier discriminators in common usage fall into four 
general types for which comparative data are given below. 

(1) The L-C types tend to exhibit nonlinear characteristics. Inductance values change 
with age, temperature variations and fluctuations in signal level when operated at 
subcarrier frequencies. 

(2) The R-C parallel-T type is more suitable for subcarrier frequencies. Good 
stability and linearity can be achieved only by extremely careful parts selection and 
alignment procedures. Both R-C and L-C types require a complex limiter to remove 
amplitude and waveform fluctuations from the input signal. 
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FIG. 2—Basic delay-line discriminator 
(A), characteristics (B), pulse formation 
to represent phase angle (C) and multi- 
vibrator output waveform (D) 


FIG. 3—Final form of {-m discriminator 
(A) using band-pass filter and trigger 
generator to start multivibrator. Perti- 
nent waveforms at (B) 
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shown in Fig. 1 is used to convert 
the phase difference between the 
reference and delayed pulses into a 
direct voltage proportional to fre- 
quency. The reference pulse trig- 
gers the multivibrator to the on 
condition and the delayed pulse 
triggers it off, forming the output 
waveform illustrated in Fig. 2D. 
The on time is determined by the 
delay line and the off time is de- 
termined by the signal frequency. 
The average output voltage as 
measured on a d-c meter is given 
by the formula 


Rea = Bau (fF) €T) 


where £,,,, is the d-c output voltage, 
E..x is the peak value of the wave- 
form, f is the input signal frequency 
in cps and T is the time of the delay 


line, which is measured in seconds. 

Since most delay lines are highly 
stable elements, the only factor in 
the output equation subject to ap- 
preciable drift is Z,,,.. Variations 
in the tubes or components of the 
Eccles-Jordan multivibrator or va- 
riations in the power supply will 
seriously affect Z,,,, and thereby the 
output stability. However, this lim- 
itation can be readily overcome by 
regulating the power supply and 
clamping the output voltage be- 
tween fixed reference levels. 

The output of the multivibrator 
is therefore passed through a limit- 
ing and clamping amplifier. The 
regulated output is integrated by a 
low-pass filter network to obtain a 
direct voltage directly proportional 
to frequency. The block diagram of 


(3) Trigger-type discriminators are capable of good linearity. Stability is poor owing 
to use of R-C time-constant multivibrators as the frequency-stable element. Only a 


simple limiter is required. 


(4) Counter types use diode charging and resistance discharging of a capacitor. 
This is the simplest type. Stability, however, is poor and output is nonlinear. 

Linearity and stability of the delay-line controlled subcarrier discriminator is equiva- 
lent to or better than the types listed above. The circuit is relatively independent of 


tube and component tolerances 
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FIG. 4—Linearity characteristics for 
wide-band operation (A). telemetering 
band voltage output (B) and current 
output (C) 
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Performance characteristics, showing ef- 
fects of line-voltage fluctuation on center 
frequency (A), output sensitivity (B) and 
input level on output sensitivity (C) 


the complete delay line eontrolled 
f-m discriminator is shown in Fig. 
3A and selected waveforms in Fig. 
3B. A _ balanced cathode-follower 
output circuit provides stable low- 
impedance drive for indicating and 
recording instruments. 


Operating Characteristics 


Figure 4A illustrates the linear- 
ity for wide-band operation. For 
telemetering operation the linearity 
is shown in Fig. 4B and 4C. 

The linearity can be improved by 
changing the output tube. Tests 
conducted with a 5692 gave a lin- 
earity of +0.05 percent with an 
output current of +1 ma. Linear- 
ity within +0.25 percent of full 
scale for both types of operation 
can readily be achieved for voltage 
output from the cathode-follower 
circuit. The linearity deteriorates 
somewhat, in accordance with the 
tube characteristics, for current 
outputs. For example, the linearity 
is within +0.5 percent for a cur- 
rent output of plus and minus 1 
milliampere. 


Test Measurements 


The following measurements 
were made with the equipment be- 
ing used as a telemetering discrimi- 
nator at 10.5 ke with a bandwidth 
of plus and minus 7.5 percent. 
Readings were taken at room tem- 
perature after a one-half hour 
warmup. 

Center frequency stability is less 
than +0.25 percent of the band- 
width drift in one hour and less 
than +1.0 percent of the bandwidth 
drift in 24 hours. Fluctuations in 
the line voltage between 105 and 
130 volts cause less than +1 percent 
of the bandwidth variation in the 
center frequency adjustment and 
less than 0.25 percent variation in 
the sensitivity. 

Tests conducted by changing all 
of the tubes indicate that the center 
frequency zero adjustment does not 
vary more than 2.5 percent of the 
bandwidth and the sensitivity does 
not vary more than 0.25 percent for 
normal tube tolerance. Sensitivity 
is 3.6 volts for +7.5 percent fre- 
quency deviation at no load or 3.5 
ma for +7.5 percent frequency de- 
viation at full load. Linearity is 
«0.21 percent of full scale for volt- 
age output. 
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Exposure Timer for the 





‘Timer for the electron microscope permits accurate, wide-range control of exposure, 


eliminates the fluorescent screen as a shutter with its attendant vibration and minimizes 


the effects of specimen drift owing to thermal and mechanical causes 


LECTRON microscopes having a 

hinged fluorescent screen 
mounted above the photographic 
plate use this screen to observe and 
focus the image of the specimen. 
In addition, by pushing a cable re- 
lease it acts as a shutter to make 
the exposure. The abrupt opening 
of this shutter may set up vibra- 
tions in the microscope that will 
have a deleterious effect on the 
image especially at high magnifica- 
tions. 

An electronic timer was 
structed that would eliminate the 
fluorescent screen as a shutter and 
permit accurate timing of the 
exposure. Another feature was the 
prevention of either double expo- 
sures or skipped exposures on the 
five-exposure photographic plate. 


con- 


Timer Circuit 


The timer consists of a resist- 
ance-capacitance combination con- 
trolling the grid of a sharp cutoff 
pentode that operates a thyratron 
tube and relay as shown in Fig. 1. 
With the timer switch S, open, ca- 
pacitor C, charges, through the 
grid-cathode circuit acting as a 
diode, to a value beyond the cutoff 
of V,, a 6SJ7. Closing switch S, 
completes the plate circuit of the 
thyratron through relay 1, which 
pulls in, starting the exposure. 

At the same time S, connects the 
potentiometer R, to the cathode of 
tube V,, The charge on C, leaks off 
through R, and the grid of V, even- 
tually takes the potential determined 
by the setting of R, and current 
flows through resistor R, in the 
plate circuit of V,. The voltage 
drop across this resistor is applied 
to the grid of the thyratron, which 
cuts off, causing relay 1 to fall out 
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completing the exposure of the 
photographic plate. 

Exposures are timed by mag- 
netically deflecting the electron 





Timer chassis measures 5 by 7 by 2 


e 


inches including relays 





@ 


RC 





Time control and pilot lights are mount- 
ed below the photometer 


beam of the microscope off the pho- 
tographic plate, just before the 
screen is lifted, and deflecting it off 
the plate again at the end of the 
exposure. The deflection coils are 
operated in series on 6 volts d-c. 
The anode block has been counter- 
bored to allow the coils to approach 
24-in. separation. 

The sequence of events is as fol- 
lows: The image of the specimen 
falls on the fluorescent screen and 
is focused. Operating the cable re- 
lease first closes snap-action switch 
S,, which energizes the deflection 
coils mounted between the electron 
gun and the condenser lens and 
pulls the beam off the screen. The 
voltage to the deflecting coils must 
be sufficiently well filtered so that 
the field remains at or above that 
required to pull the beam completely 
off the photographic plate. 

Closing switch S, also energizes 
a solenoid that disengages a lock 
allowing the fluorescent screen to 
be lifted. The fluorescent screen 
when fully open, causes another 
switch S, to close, starting the 
timer. To allow any vibrations 
caused by lifting the fluorescent 
screen to die out, capacitor C,, which 
charges due to the voltage drop 
across the plate resistor R, at the 
same time as C, is charging, will 
momentarily bias the thyratron be- 
yond cutoff when S, is first closed 
and will not permit the thyratron to 
fire until the charge has leaked off 
through R, The value chosen was 
sufficient to introduce a delay of ap- 
proximately 1/2 sec from the time 
the screen is completely lifted to the 
beginning of the exposure. 

When relay 1 closes, the current 
to the deflecting coils is interrupted 
and the beam snaps back to expose 
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Holes in collodion film and attached smoke particles at a magnifi- 
cation of 22,000 times (lu equals 2.5 inch in original half-tone) 


the photographic plate. At the end 
of the exposure, relay 1 falls out 
and the beam is again pulled off the 
plate. Release of the cable-release 
opens S, and S, in sequence, drops 
the fluorescent screen and opens the 
circuit to the screen lock and allows 
the beam to return to the fluo- 
rescent screen. This much of the in- 
strument, less the screen lock and 
associated equipment, is all that is 
necessary for the timing device. 
However, it would now be possible 
to make another exposure on the 
same plate area except for a second 
relay. Relay 2 is a stepping relay 
that is energized through S, before 
the timer itself This 
stepping relay has been modified so 
it does not advance to the next step 
until it falls out with the opening of 
S,. The switch S, is a drum made 
with ten contacts and a correspond- 
ing ten-tooth ratchet so that it will 
go successively through five 
tacts corresponding to exposures A, 
B,C, D and E and back through A. 
The spring that restores the ar- 
mature also advances this switch to 
the next position. When this oc- 
curs the circuit to S, is opened and 
is not restored until the plate ad- 
vancing mechanism is moved to the 
next or corresponding position. 
Switch S, is a five-point switch, 
similar to one installed as part of a 
coupled through-focus control de- 


is started. 


con- 
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FIG. 1 


scribed in another report’ and is 
operated by the photographic plate- 
advancing knob. 

The timer is fed from the high- 
voltage transformer power supply 
of the microscope through one leg 
of the room-light switch as is a 
photometer.’ It is not possible to 
lift the fluorescent screen by means 
of the unless high 
voltage to the microscope is on and 
room lights are off. 


cable release 


Exposure Precautions 


A green pilot light goes on if the 
plate is in the proper position to be 
exposed, goes out during the ex- 
posure and comes on again at the 
end of the exposure. If the plate 
is not advanced to the next position 
or is advanced beyond the next posi- 
tion after the cable release is re- 
leased, a red pilot light goes on and 
the green light goes off. With S, 
and S, closed, the red pilot lamp is 
short-circuited and the green light 
will light at full brilliance. With 
either S, or S, open, the two lamps 
are in across the power 
source. However, only the red lamp 
lights at this time because the 
green lamp is of low resistance com- 
pared with the red bulb. 

The pilot lamps do 
sufficient current to operate the 
solenoids if the cable release is 
pressed at this time although the 


series 


not pass 
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Circuit diagram of exposure timer, The charge on C, con- 
trols the tube operation 


electron beam may be slightly de- 
flected. This, and the red light, 
gives warning that the photo- 
graphic plate has not been advanced 
to the next exposure. The present 
timer has a range from 0.1 sec to 
12 seconds. 

The range is easily changed 
by altering the values of C, 
or R, or both. The solenoid is 
shielded with Mumetal to avoid 
stray magnetic fields and operates 
the lock of the fluorescent 
through a mechanical linkage. 

The movement of the beam on 
and off the plate does not cause any 
blurring of the image since this 
transit time is extremely short com- 
pared with any exposure times pos- 
sible with the electron microscope. 

The use of the timer permits the 
much shorter exposures in the 
electron microscope which in turn 
reduces the effects of specimen 
movements from thermal or me- 
chanical causes. 

This paper was based on work 
performed under Contract AT-04-1- 
GEN-12 between the AEC and the 
University of California at Los 
Angeles, 


screen 
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Linear Reactor Chart 





Design data for iron-core reactors that must provide constant inductance under vary- 


ing d-c and a-c conditions can be obtained from the chart. 


Additional lines can 


be drawn for silicon-steel laminations and other types of core materials 


N SOME applications, such as 

modulators, it is desirable 
that inductance of iron-core re- 
actors be constant under condi- 
tions of varying direct current 
through the winding or varying 
a-c voltage across it. In such 
reactors, the usual design curves 
based on negligible a-c flux are 
not applicable because they lead 
to nonlinearity and core satura- 
tion. 


Cut-and-try methods may re- 
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quire several hours design time 
for linear reactors. The chart 
shown here reduces this time 
to a few minutes. 

Total effective length of mag- 
netic path in a reactor is l, + 
l./u, where l, is the length of the 
air-gap, |. is the length of the 
flux path in the iron and u is the 
permeability of the iron. In a 
linear reactor, the permeability 
should be high enough so that 
l./u is always small compared to 


l, Then variations in » due to 
varying direct current or vary- 
ing a-c voltage do not affect the 
total effective magnetic path or 
the inductance. The complete 
expression for inductance is 

3.2 N*A, 


L= ol, + b/a) 


(1) 


where L is in henrys, N is turns 
in reactor winding, A, is cross- 
section area of core in square 
inches and dimensions |, and l, 


continued on p 210 
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. automatically made, there- 


fore made with precision metal and insulation components. 


CINCH automatically assembled parts assure the uniformity 
and quality mandatory for use in AUTOMATION in the 
end users equipment. 
Adequate and unequaled facilities have advanced CINCH 
to the foremost producer of low loss Mica components in 
production quantity. 


FOR OVER A QUARTER OF A CENTURY 
--» PRODUCER OF THE STANDARD 
ELECTRONIC COMPONENT 


CINCH molded general purpose connectors, from three 


to fifty contacts or more, are designed and mede of 


materials as desired and necessary to meet application 


requirements. They are available in low loss mica for 


chassis mounting or assembled with cap for cable ap- 


plications. Terminals gold or silver plated. 


Cinch components available at leading electronic job- 


bers—everywhere 


AT THE IRE 
SHOW BOOTHS 
NOS. 394 & 396 


Centrally located plants 
at Chicago, Shelbyville, Indiana 
and St. Louis. 


NCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 


For @ component in the list that 
follows, or for a component to be designed to fit 
a specific need, 


CONSULT CINCH 


ANTENNA JACKS 

BANANA PINS AND JACKS 

BARRIER TERMINAL STRIPS 

FANNING STRIPS 

BATTERY. PLUGS & SOCKETS 

BINDING POSTS 

DIODE SOCKET 

CONNECTORS, MULTI CONTACT 

PUSE STRIPS, BLOCKS & BOARDS 

GRID CAPS 

GRID CAP SHIELDS 

HERMETICALLY SEALED TUBE 
SOCKETS 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


METAL STAMPINGS 
MICRO-CONNECTORS 
MOUNTING DEVICES 

PHONO TIP JACKS 

PRINTED CIRCUIT, CONNECTORS 


SHIELDS, TUBE-MINIATURE & 
NOVAL & BASES SOLDERING 
LUGS—-200 VARIATIONS 


STRAP NUTS 

TRANSISTOR SOCKET 

TUBE HOLDERS—SPRING TYPE 
VIBRATOR PLUGS AND SOCKETS 


SOCKETS: 

Tube (Receiver, Transmitter and 
Special): Battery, all types 

C-R Tube 

Crystal 

Electrolytic 

Gless Type; 4 to 7 prong 
laminated 

infra-red Ray Tube 

High Altitude Airborne Types 

Kinescope; Magnal, Dvedecal, 
Diheptai 


Loktal-Miniature-Multipiug- 
Novel-Octal (Moided bakelite, 
steatite, teflon, Kel-F ond 
laminated) 

Plexicon 

Printed Circuit 

Special Sockets to Specs 

Sub-Miniature; Hearing Aid 
T 


ypes 
TV; 110¥ Circuit Breekaway 
Vibretor 

Pencil Tube Transistor 
Diode 





Linear Reactor Chart 


(Continued from p 208) 


are in inches. 
The equation may be trans- 
posed to 


\ 108 L (l, + L./ us) (2) 
As 3.2 


If l./y is negligibly small, the 
equation reduces to 


ar eh oe 
\ oy ( z) 39 3) 

Equation 3 is plotted with N 
as the ordinate, l, as the abscissa 
and L/A, as a parameter on the 
set of lines with a slope of 4 to 
the left of the chart. 

To keep the reactor linear, it is 
necessary to limit flux density. 
For Hipersil cores, inductance is 
usually linear within 10 percent 
if the d-c component of flux, B,.., 
is limited to 12,000 gauss and the 
a-c component, B,.., to 3,000 


gauss. The d-c component is 
0.6NT4. 
Bac ad 12,000 
l, 


where /,.. is the direct current in 
the winding. Hence, 


20,0001, 
iée 
With J, as parameter, Eq. 4 
is plotted on the left-hand side 
of the chart on lines with a slope 
of one. 


(4) 


Core Size 


For a series of cores with simi- 
lar proportions but varying size, 
the number of turns of a given 
wire size that can be fitted into 
a core increases as the window 
area, Since the proportions are 
similar, the turns are also pro- 
portional to A,, the core area. 
The dotted lines in the right- 
hand section of the chart are 
plots of turns-versus-core area 
for a given wire size, and apply 
to low-voltage coils where insu- 
lation and margins are governed 
largely by mechanical considera- 
tions. Dotted lines have an aver- 
age slope of one. Solid lines in 
the right-hand section are turns- 
versus-core area for constant 
winding resistance; these lines 
have less slope than the dotted 


lines. As the cores increase in 
size the window space increases 
proportionately, but the coil 
mean turn length increases also 
and this reduces the number of 
turns for constant resistance. 

Cores 1 to 10 listed at the top 
of the right-hand section of the 
chart have properties shown in 
Table I. 

To insure a good design, a 
check should be made of a-c flux 
density B,.. in gauss in the core 
according to the formula 


(3.49) (22) (10%) 
(f)(Ae)(N) 
where F is the a-c voltage and f 
the frequency. If the limit at 
3,000 gauss is materially ex- 
ceeded, the core will saturate and 
the reactor may become non- 
linear or noisy. If B,.. is very 


Ba. = (5) 


Table I—Core Properties 


Core 
I, in weight 
in in Ib 


3 

1 
6.2 
6 


-~ 


13. 4 
14 
19. 
26 





small, less than 100 gauss, u, is 
small also, and a larger core is 
needed. 

If the estimated core is too 
small, winding resistance found 
by the chart will be excessive, or 
B,.. greater than the maximum. 
A larger core should then be 
tried. If the reactor is for high- 
voltage use, allowance should be 
made in the core estimate. In 
case the chart cannot be inter- 
polated accurately enough, it is 
best to calculate the reactor, us- 
ing the chart as a guide. 


Use of Chart 


To use the design chart, core 
size should first be estimated. 
Then required inductance is di- 


vided by area A, of estimated 
core to obtain value of L/A.. 
Follow L/A, line on left side of 
chart to point where it inter- 
sects with line of rated 1/4... 
Read total gap length L, and 
number of turns N from margins 
of chart. Projecting the point 
of intersection to the right-hand 
section of the chart will give d-c 
resistance and wire size at the 
point of intersection with the 
vertical line corresponding to the 
estimated core. 


Example 


Required: 15 henrys at /, 
50 ma. 

(1) Estimate core No. 1 (A 
- 0.18 in.*) 

(2) L/A. 15/0.18 83.5. 

(3) Intersection at L/A 
83.5 and J,.. = 50 ma gives I, 
0.015 in., N= 6,000, as shown by 
dashed line on chart. 

(4) Projection on intersection 
horizontally to right-hand curves 
gives d-c resistance at 800 
ohms (interpolated between R,., 
curves 100 and 1,000) ; wire size 
is No. 36 (interpolated between 
wire size curves for No. 35 and 
No. 40). 


Other Materials 


Similar charts can be drawn 
for other types of core materials. 
To maintain linearity, maximum 
flux density should be limited to 
that suitable for the core mate- 
rial used. For unoriented sili- 
con-steel laminations, a practical 
maximum flux density would be 
11,000 gauss. This could be arbi- 


trarily divided into B, 9,000 
and B,.. 2,000 gauss. Equa- 
tion 4 would then become 
15,0001 
‘pa fa 


Equation 4A could be plotted 
on the left half of the chart as a 
set of J,.. lines with slope 7 
but spaced below the heavy J/,.. 
lines already there. Lines of 
L/A,. would be affected slightly. 
The right-hand portion of the 
chart would remain the same. 
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Multiple Unit 


Carbon Controls avr aiee oes 
—in New Cost- chores = 


cable to TV alignment controls, 


Saving Design SAVES PRODUCTION TIME... 


A dual or triple unit can be mounted in no more 
time than your assemblers now need for a 


single control. 


REDUCES COMPONENT COST... 


The new simplified design makes it possible for 
Mallory to produce multiple units at costs ma- 
terially lower than that for a corresponding 


number of conventional single controls. 


FLEXIBLE DESIGN... 


This unique design offers many adaptations... 
at low cost. Phenolic hex shaft with serew 
driver slot makes for ready adjustability and is 
supplied in 14" increments of zero to 16” FMS. 
lerminals can be solder lugs or wire wrap 
solderless type. Mounting arrangement can be 
holes for riveting or twist tabs. Resistances 
cover the range from 250 ohms to LO megohms, 


with rotational stop provision, 


Minimum spacing of shafts... De” between 
centers... is identical with that required for 
single controls. You can install the new units as 
t ” direct replacements in many existing chassis 
Resistance values: 25() olims to 10 megohms, in a variety ; : ; 
of tapers. and mounting plate designs. Special center 


spacings can, of course, be supplied. 
Shaft: /lex phenolic, with slotted end: lengths zero up I © PI 

3” FMS in 6" increments. : 
Plan to take advantage of these new economies 
in the equipment you are now designing ... and 


Rear view shows simple, . investigate the possibilities for using them in the 


rugged design, with re- 
products you are now manufacturing. For tech- 
sistance u afer attached 


directly to phenolic panel. nical details, and for engineering assistance by 


Mallory specialists, write or call Mallory today. 


Expect more...Get more from 


Parts distributors in all major cities stock Mallory 


standard components for your convenience. 


P_.R. MALLORY @ CO. inc 
Serving Industry with These Products: 
Electromechanical-—Resistors ¢ Switches © Television Tuners ¢ Vibrators 
Electrochemical — Capacitors @ Rectifiers © Mercury Batteries 
Metallurgical — Contacts ¢ Special Metals and Ceramics ¢ Welding Materials 


MALLORY a ro INDIANAPOLIS 6, INDIANA 
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Electrons At Work 


Night Airglow Aids Ionosphere Research 


DIM LIGHT of the night airglow, 
originating high in the atmosphere, 
is the subject of a study recently 
initiated by National 


Soulder, 


SJureau of 
Standards at Colorado. 


The 
ideal site for observing the night 


Colorado mountains are an 
sky since there is no interference 
from city lights and a good view 
of the entire sky can be obtained 
from mountain tops. 

A photoelectric photometer is the 
principal equipment used in study- 
ing airglow from the top of Fritz 
Peak, 20 


Studies must be 


Boulder. 
in the 
absence of moonlight, which dazzles 


miles west of 


carried out 


measuring instruments and thereby 
obscures airglow. 

Airglow is often spread 
large portions of the sky and is too 
dim to be noted by the human eye 


over 


in any one direction, However, total 





Multiple photoelectric photometer used 
to measure and record night airglow. 
Colored filters in each telescope allow 
various light frequencies to be observed 


light coming from the whole sky 
is often greater than the total from 


much more obvious stars. 


Edited by ALEXANDER A. McKENZIE 


The photometer used comprises 
a group of telescopes mounted to- 
gether. The telescope increases the 
effective sensitivity of the photo- 
electric device. Each telescope has 
a different colored filter. The group 
automatically scans the entire sky 
and results are recorded. These are 
compared with other ionosphere in- 
formation. 

It is expected that several such 
installations that will 
addition, radio noise, radio propa- 


measure, in 


gation and aurora, will become part 
of the International Geophysical 
Year 1957-1958. Thirty-eight 
tions have already signified 
intent to participate. 


na- 
their 


The last world-wide series of ob- 


servations, known as the Second 
International Polar Year, 1932- 
1933, was held on the 50th anni- 


versary of the First Polar Year. 


Long-Distance Waveguide May Rival Coaxial Cables 





Flexible hollow tubes of two-inch diam- 
eter under test at Holmdel, N. J. permit 
transmission of 50-kmc waves with less 
loss than conventional waveguides 


PROGRESS in development of new 
transmission techniques using tu- 
bular waveguides at frequencies in 
the order of 50 kilomegacycles has 
recently been reported by Bell Tele- 
phone Laboratories. Activity in 
this field by Bell Labs and Prof. 
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Harold M. Barlow of University 
College, London, was summarized in 
these columns, p 198, Mar, 1953. 
Currently, approximately 
two inches in diameter are being 
They are different from con- 
ventional that the 
latter are generally fabricated as 


tubes 


used, 
waveguides in 
solid metal tubes. The new wave- 
use over much longer 
hollow 


guides for 
distances are tubes con- 
structed of a thin copper wire, very 
tightly coiled and wrapped inside 
a flexible outer coating that holds 
the coiled wire (which is like a 
spring under pressure) in place. 

Experiments at the Holmdel, N. J. 
laboratory of the Bell System 
showed favorable behavior of the 
technique simulated 
In practice, 
bounced back and 
forth in a copper pipe 500 feet long. 
It has been calculated that the same 
waves could have traveled only 12 
miles in conventional coaxial cable 
for the same transmission loss. 


new over a 
distance of 40 miles. 


signals were 





New waveguide for 50-kmc signals can 
be bent to around corners. Wood forms 
having various radii of curvature are 
used in propagation tests 


Top capacity for a modern coaxial 
cable system is 1,860 two-way tele- 
phone conversations or 600 tele- 
phone two tv 
programs, using a pair of coaxial 
There are eight such tubes 
in a coaxial-cable, two of which are 


conversations and 


tubes. 
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pnesents a New versatile 
VOLTAGE REGULATED 
Multiple 
Cyerial POWER SUPPLY 


F I FOR TRANSISTOR AND ELECTRON TUBE CIRCUITRY 


> 5651 Reference tube and wire 
wound precision resistors in divider 
network for maximum stability 


Precision 10 turn voltage controls 
Supplies isolated from each other 


Rack and bench mounting 





KEPCO Voltage Regulated Power 

Supplies are conservatively rated. 

The regulation specified for each 

unit is available under all fine and 

load conditions within the range 
__ of the instrument. 




















REGULATION RIPPLE 


“0 75 ma 0.1 volts 7 3 mv 
) | 0-75 ma. sect 3 mv 
0-75 ma. | 0.1 volts | 









Vs 
ja 
. 
¥ 


I 


REGULATION: As shown in table for both Jine fluctuations from 105-125 
volts and load variation from minimum to maximum current. 
+ AC Voltage unregulated 





v 
: ! 
\% 





30 ADDITIONAL MODELS 
AVAILABLE FROM STOCK 
Complete Catalog on request 


are WRITE DEPT. 9687 






(131-38 SANFORD AVENUE + FLUSHING 55, N. ¥. + INDEPEN ) 


VISIT OUR BOOTHS AT |.R.E. SHOW—2342-344 COMPUTER AVENUE 
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kept as spares for emergency use. 
It is expected that the new wave- 

guide may be capable of carrying 

tens of thousands of telephone con- 


versations together with hundreds 
of television programs, Beyond this 
possibility, engineers hope to learn 
how to use wavelengths in the order 


of a millimeter (about 1/25th inch). 
If this becomes future 
waveguides no thicker than a foun- 
tain pen may be developed. 


possible, 


Flat Cathode-Ray Tube Simplifies Cockpit Instrumentation 


In the Weyerhauser Timber Co. sawmill at Longview, Wash., 
mill ends and edgings are recovered for production of pulp. The 
salvage is conveyed to chipper machines that cut the scrap into 
small pieces before being sent on to a chemical digester. 

The conveyor operator (left) actuates switches controlling con- 
veyor transfer points before him. With the help of a television 


Naval aircraft may soon use a trans- 
parent television-type tube as combined 
inner windshield and radar display. In 
addition, other information could be simi- 
larly displayed before the pilot by means 
of another flat cathode-ray tube set into a 
shallow instrument panel. The tube has 
been developed by the West Coast Elec- 
tronics Division of Willys Motors. It may 
have future use in home television re- 
ceivers. 

Technical details are lacking, but the 
tube is said to comprise a phosphor screen 
between two glass plates. The horizontal 
beam from an electron gun is first de- 
flected vertically by an appropriate elec- 
trode and again forward, against the trans- 
parent phosphor, by one of several hori- 
zontal plates. Resolution is said to be 
equivalent to 2,000 lines 


receiver, he likewise controls a transfer point on another floor, 
about 100 feet away. Each transfer point has a flipper mechan 
ism that enables the operator to divide the load or input to 
individual chipper machines, 

Camera (right) trained on the remote flipper enables the oper 
ator to insure smooth flow of materials to the pulp chippers 


Optical Images Superimposed On Radar Oscilloscope 


NAVAL RESEARCH LABORATORY has 
developed an optical imaging oscil- 
loscope, called optimascope, on 
which black-and-white or colored 
optical images can be superimposed. 
One part of the optical system can 
also be used to photograph the dis- 
play. 
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The optimascope uses a standard 
cathode-ray tube modified by hav- 
ing two small plane mirrors 
mounted on angle brackets fastened 
to the horizontal deflection-plate 
structure of the tube. They are set 
at a 45-degree angle to the center 
line of the electron-gun assembly, 


so that optical images can be pro- 
jected through the neck of the tube 
and reflected onto the phosphor- 
coated inner surface of the tube 
face, 

Before reassembly, about 0.75 
inch was added to the glass tube 
neck to permit the beam from the 
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HOW FUNCTIONAL 
CAN YOU GET? 


Need a sine-cosine pot?...or one 
that will solve y = x? + VX... 
or do you desire those dreamy 
curves above? 

Whatever your need...there’s a 
HELIPOT* precision potentiom- 
eter to put out the curve you 
want ...to do computations for 
you...or to compensate for in- 
equalities of input. 


Small or large...continuous-rota- ° 


tion or multi-turn...single units 
or ganged up to 25 sections (and 
each can produce a different func- 
tion) on a common shaft. You get 
an extremely wide choice of re- 
sistances...with extremely close 
conformities...and a choice of 
mounting styles. Helipot makes 
non-linear potentiometers to 
your exact specifications. 


REG. U.S. PAT. OFF 346 
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Helipot’s manufacturing meth- 
ods also afford you the widest 
choice of coil-winding techniques 
for functional potentiometers. 

If the curve you need is most 
precisely and economically re- 
produced by spacewinding on a 
copper mandrel... by a shaped 
card... by padding and tapping 
... or by a combination ...come 
to Helipot first! 


And, of course, we have non- 
linear HELIPOTS in a variety of 


a. 


standard functions... available 
for prompt delivery. 

Write for detailed information 
and specifications of HELIPOT 
functional potentiometers. 

Ask for Data File 301. 


ke 
i 


14-gang Series YN non-linear HELIPOT 


Sa 
“x ” x ey 
| 0 t 
y first in precision potentiometers 
es (/ (/ 


Helipot Corporation/South Pasadena, California 
Engineering representatives in principal cities 
a division of BECKMAN INSTRUMENTS, INC. 


Want more information? Use post card on last page 





projector to enter the tube wall at 
a region of minimum 
and s0 reduce optical 
of the projected images. 
Colored test slides projected by 
a modified film-strip projector onto 
one of the two optimascope mirrors 
reflected images that 
extremely sharp, relatively undis- 
torted and in brilliant color, Al- 
though no effort was made to use 
two projectors and both mirrors 
at the same time, this would be 
possible. A camera could be sub- 
stituted for one of the projectors, 
allowing simultaneous photography 
of the face and 
image. Four or more 
could be used, if required. 
Possible military applications for 


curvature 
distortion 


yave were 


scope projected 


mirrors 


the device include use of optical 


cursors with radar or 
mation or the 
with 


sonar infor- 
use of electronic 


cursors optically projected 


information: superimposition of 


photographs of ordinary or radar 


CeO 
So EG 


Optical images can be projected through 
the neck of a crt and reflected onto the 
inner surface of the tube face. One 
mirror can be used in photographing 
the resultant display 


SHGHAL 
CEMERATOR 


Intercity Consultation Uses Color Television 


Surgeons and pathologists in Philadelphia, Baltimore and Wash- 
ington saw practical demonstrations of RCA compatible color 
television applied to their professional problems recently when 
tissue were simultaneously 


microscopic specimens of human 


Fixed LC Oscillator Without Taps 


By L, 


Instrumentation Coneultant 
Falla Church, Va 


FLEMING 


NEED frequently arises in the labo- 
ratory for a fixed-frequency oscil- 
lator in the audio or low r-f region. 
Common single-tube oscillator cir- 
cuits require an inductor with a tap 
or multiple windings, or one or 
more chokes. With toroidal in- 
ductors or any large coils, spe- 
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cial items must be designed and 
procured and are difficult to modify 
if the specifications happen to be in 
error. For this reason, negative- 
resistance oscillator circuits of the 
Franklin or the transitron type are 
often used, since they will operate 
with available two-terminal in- 
ductors. 

Simpler than these is the circuit 
of Fig. 1, a modification of a circuit 
originally described by Harris’ as 


viewed in the three cities. 
a three-day symposium sponsored by 
stitute of Pathology. Mobile control room at left was used to tie 
in cameras like that at right, shown in operating room 


maps on raw video for navigation 
and use of a periscope and the op- 
timascope to optical 
the 


of an airplane onto the active scope 


project an 
picture of visual space ahead 
by this means a pilot could 
tracking 
simultaneously through radar. 

If very small 


mounted 


face 


see ahead while he was 


instrument dials 
the 
panel around the base of a 


were behind instru- 
ment 
multimirror optimascope—each dial 
might have its own source of illumi- 
that the 


projected onto the tube face one at 


nation so dials could be 


a time or all at once—it might be 
arranged that a given dial would be 
projected automatically whenever it 
registered a reading outside a set 
tolerance limit. 


Occasion for the demonstration was 
the Armed Forces In- 


a Q multiplier and later shown in 
oscillator form by Clapp’. It is in- 
herently a stable and vigorous oscil- 
lator, noncritical as to circuit con- 
stants. Like other circuits in which 
most of the tank circuit is between 
grid and cathode, this oscillator is 
primarily a source of a-c voltage, 
not a power generator. 

Some quick observation showed 
that the best stability and wave- 
form are obtained when the cathode 
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NEWS “WAT T duc 


miniaturized axial-lead wire wound resistor 


This power-type wire wound axial-lead cost, eliminate extra hardware, save time 
Blue Jacket is hardly larger than a match and labor in mounting! 
head but it performs like a giant! It's a Axial-lead Blue Jackets in 3, 5 and 10 
rugged vitreous-enamel coated job—and watt ratings are available without delay 
like the entire Blue Jacket family, it is in any quantity you require. * 
buile to withstand severest humidity per- 
formance requirements. 

Blue Jackets are ideal for dip-soldered 
sub-assemblies . . . for point-to-point wir- 
ing .. . for terminal board mounting and 


processed wiring boards. They're low in 
Standard Resistance Tolerance: +5% 


S D p 0 G UE WRITE FOR ENGINEERING BULLETIN NO. 1118 


SPRAGUE ELECTRIC COMPANY + 35 MARSHALL ST. * NORTH ADAMS, MASS. 
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Multi-channel -- 
telegraph Al or 
telephone A3. 


/ STABLE 


High stability (.003%) under 


normal operating 


conditions. 
Components 
conservatively 


rated. Completely 
tropicalized. 


Model 446 transmitter operates on 4 
crystal-controlled frequencies (plus 
2 closely spaced frequencies) in the 
band 2.5-24.0 Mcs (1.6-2.5 Mcs 
available). Operates on one fre- 
uency at a time; channeling time 
seconds, Carrier power 350 watts, 
Al or A3. Stability .003%. Operates 
in ambient —35° to 45°C. Nominal 
220 volt,50/60 cycle supply. Conser- 
vatively rated, sturdily constructed. 
Complete technical data on request. 


AER 


3090 DOUGLAS ROAD 


Want more information? Use post card on last page 


Here’s the ideal general-purpose high- 
frequency transmitter! Model 446... 
4-channel, 6-frequency, medium power, 
high stability. Suitable for point-to- 
point or ground-to-air communication. 
Can be remotely located from 
operating position. Co-axial fitting to 
accept frequency shift signals. 


COM 
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AER 


DEFINITELY DEPENDABLE! 


Aerocom’s Dual Automatic Radio Beacon 


Reliability is built into every part of this 
dual 1000-watt aerophare unit. Ruggedly 
constructed and conservatively rated, it 
provides trouble-free unattended service, 
and at truly low operating and mainte- 
nance cost. It operates in the frequency 
range 200-415 kcs, using plug-in crystal 
for desired frequency. 


Uses single phase power supply, nomi- 
nal 220 volts, 50 or 60 cycles. Consists of 
two 1 kw transmitters with keyer (2 
keyers if desired), automatic transfer unit 
and weatherproof antenna tuner. Each 
transmitter housed in separate standard 
rack cabinet, with controls in rack cabinet 
between the transmitters. 


Nominal carrier power is 1000 watts. 
High level plate modulation of final 
amplifier is used, giving 30%-35% tone 
modulation. P-T switch interrupts tone, 
permitting voice operation. Operates in 
ambient temperatures from -35°C to 50°C, 
humidity up to 95%. 


Standby transmitter is placed 1n opera- 
tion when main transmitter suffers loss 
(or low level) of carrier power or modula- 
tion, or continuous (30 sec.) tone. Audible 
indication in monitoring receiver tells 
when standby transmitter is in operation. 


Antenna may be either vertical tower 
or symmetrical T type. 


3090 S.W. 37th AVENUE «+ MIAMI, FLORIDA 


Want more information? Use post card on last page 
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FOR EVERY ELECTRONIC 
APPLICATION 


Meeting Commercial and Government Requirements 


OPEN TYPE. Circuit switching — power and dynamotor 
loads — plate circuit—low capacitance. 


HERMETICALLY SEALED. Stud or bushing mounting — 
solder or plug-in headers — circuit switching — power — 
low loss applications. 


TRANSPARENT PLASTIC COVER. Most R-B-M relays 


now available in low cost transparent plastic cover. 


OTHER PRODUCTS: Motor starting relays and overload protectors 
for refrigeration, appliance and general purpose motors. Industrial 
contactors and across-the-line starters. NEMA size 1 and smaller. 
Low cost general purpose relays. Low voltage D.C. manual and 
magnetic Societe, 

Visit Booth 617-619 Kingsbridge Armory 


1.R.E. Convention 
New York City, March 21-24 


Controls for Electronic, 
R-B-M DIVISION iiicecien "i: 


dustrial, Appliance, 
ESSEX WIRE CORPORATION Communication and 


Logansport, Indiana Automotive Industries 
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ELECTRONS AT WORK continued) 


FIG. 1—Modified Harris oscillator circuit 
requires no chokes or inductor taps 


tap is far down on the tuned circuit 
(C, about 100 times larger than C,) 
and when cathode resistor R, is 
high, 10,000 ohms or greater. For 
maximum output the opposite con- 
ditions apply. The smallest ratio of 
excitation C,/C, that will sustain 
oscillations is a function of the Q 
of the tuned circuit. In general it 
should not be greater than and 
1/10 to 1/100 are typical values for 
inductors having a Q in the order 
of 100. Grid resistor R, is typically 
1 megohm for audio frequencies. 
It can be omitted for noncritical 
applications. 


Circuit Operation 


When the Q of the tuned circuit 
is reasonably high, the voltage de- 
veloped across it is about propor- 
tional to the resonant impedance 
2. LwQ. The oscillator behaves 
like a constant-current generator. 

The tube operates in class AB 
or in Class B if the amplitude is 
high and the grid resistor omitted. 
Amplitude limitation normally re- 
sults from slight clipping by grid- 
current flow on peaks, as in the re- 
sistance-stabilized oscillator shown 
by Terman*®. There is no mechan- 
ism at work corresponding to the 
grid leak and capacitor of a regular 
class C oscillator. 

The plate current increases with 
amplitude of oscillation, so that the 
effect of circuit loading is down- 
ward on plate current. Typically 
the plate current is low, but de- 
creases by a factor of 4 or 5 if 
oscillation is stopped. The implica- 
tion of the downward loading is 
that the oscillator can supply power 
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If you work with metals... 
DON’T MISS THIS FILM! 


The prize-winning 16mm color movie— 
“THE SCIENCE OF MAKING BRASS” 


“In 30 minutes I learned more about per alloys in the form of sheet, rod, 
making brass thaninaday’strip wire and tube. If you work with met- 
through the mill.” als, it’s an experience you won't want 
That’s a typical reaction to this dra- 10 miss! 
matic Chase film! “The Science of “The Science of Making Brass” is a 
Making Brass” takes you on a guided 16 mm, full-color film with a running 
tour of Chase mills—shows you excit- time of 29 minutes, and will be loaned 
ing, full-color close-ups of every step to you on request. To arrange a show- 
in the making of brass and other cop- ing, clip and mail the coupon below. 


It won these PRIZES First Prize, International Competition 
for Technico-Industrial Documentary Films, 
Turin, Italy and Venetia Diploma at 
Venice Festival. 


It won this PRAISE “Far superior...” (Colorado manufacturer) 
“Excellent in every respect...” (Large 
eastern manufacturer) “Finest ever 
seen...” (Texas distributor). 


Chase 4 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
The Nation's Headquarters for Brass & Copper 


"To: Chase Brass & Copper Co., Incorporated 
Waterbury 20, Conn. Dept. ¥ 
Gentlemen: 


Please send me more information on your 16mm, 
full-color film, “The Science of Making Brass.” 
I would like to arrange for a showing on or about 


NAME__ 
POSITION 
DORIA cereneceeneeeecneemnees 


Albany Chicago Detrort los Angetes New York St. Lows 

Atlanta Cincinnat, Grand Rapids’ M waukee Phitadeiphia San Francisco 
Baltimore Cleveland Houston Monneapols Pittsburgh Seattle 

Boston Oates Indianapol’s Newark Providence Waterbury 
Charette Oenver Kansas City, Mo New Orieans Rochester * (‘sales office only) 


Ad0ats6——___ 


rc 
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| 
| 
| 
! 
| 
| 
| 
| 
| 


civy¥ ——______ Sra. 
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MR-4 MAGNETIC RECORDER 


¢ FOR LOW-FREQUENCY APPLICATIONS 
e IN MOBILE OR LABORATORY USE 


The SIE MR-4 Magnetic Recorder provides 28 channels for 
FM recording of low-frequency phenomena from DC to 500 
cycles-per-second 

Unique design features, including the SIE Slope Modu- 
OMe MO eM a. Me Summ me idee ti: lel 
to-noise ratio and timing accuracy characteristics. 

STIR le he ee dd ale ha er hms ta ails 
techniques offers assurance of operating reliability under all 
Tee ie ale Mra Me tit le Sale ed 
Tis ee hitter 


ments and rel site: operating Pletal act) 


CHANNELS: 28 
FIEQUENCY RESPONSE: DC to 500 cps 


SIGNAL-TO-NOISE RATIO: In excess of 60 db to 100 cps. Better than 
SUM amu aa ee 


DISTORTION: Less than 1% at any frequency. 
am eae MA ee he leet 


POWER REQUIREMENTS: 12 Volts DC. 25 amperes standby, 47 amperes 
recording 


eS 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 


P.O. Box 13058 2831 Post Oak Rd 


Houston 19, Texas 


Want more information? Use post card on last page. 


ELECTRONS AT WORK (continued 





CATHODE RESISTANCE A, Im RILOWMS 


FIG, 2—-Oscillator output versus cathode 
resistance. Plate current is given on 
curves at points of interest 


efficiently only to a particular value 
of load resistance. 

Figures 2 and 3 are curves of ex- 
perimental data showing some as- 
pects of the behavior of a typical 
oscillator of this type. Figure 2 is 
a plot of output voltage as a func- 
tion of the cathode resistance R, 
for three different excitation ratios. 
Using a type 12BH7 tube the fre- 
quency was approximately 1 ke 
when plate supply was 150 volts and 
the inductor 0.9 henry. Resonant 
impedance Z, was held at 100,000 
ohms by a resistor across the tuned 
circuit. 

Figure 2 shows that the output 
voltage tends to vary inversely with 


QurPuT i RMS WLTS 


PLATE VOLTAGE Eq IN VOLTS 


FIG. 3—Oscillator output versus plate 
voltage for several conditions 
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“all Evolusive New Design 


ASTRON 


FIRST METALLIZED 
Paper Molded Plast 
~~ Miniature Tubular... EV i 


, E CREATED BY the thinking of tomorrow, Astron's newest capacitor gives 


you features never before possible. All the important operating character- 
_ istics of a metallized paper capacitor are combined with the absolute pro- 
~ tection of a molded plastic shell and bonded seal .. . an Astron exclusive. 


,» THE NEW Comet has the unique properties that add extra protection 
against over-loads and momentary surges... small size and light weight 
due to metallized paper construction ... low R.F. impedance... new solid 
thermosetting impregnant for high dielectric strength... improved insula- 
tion resistance and dependable operation up to 125° C. 

THE ATTRACTIVE bonded shell and patented seal are impervious to all 
extremes of heat, cold and moisture. Leads are locked in... can’t pull or 


melt out. Clearly marked units completely immersion-proof . . . individually 
tested and guaranteed. 


YEARS OF intensive engineering research culminate in this first really 
successful combination of miniaturized metallized paper sections with a 
tough, tight bonded shell and seal... another industry first, by Astron, 
the pioneer in advanced capacitor and R.F. filter design. 


THE NEW Astron Comet can reduce your costs while saving 
space and weight... write for Bulletin AB-21 TODAY! 


AST ROR 


co rR PORAT 


255 GRANT AVENUE EAST anal KN. 
ic a ail 


Export Division: Rocke Internation Cong iilis 
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— 


the solution to your 


SPRING PROBLEMS 


is in our Files 


Our files are literally bulging with the solutions 
to tough spring problems. Chances are, the exact 
solution to your particular problem is among 
them. If it isn’t, you can be sure our experienced 
Spring Engineers will arrive at it in short order. 
Over the years they've turned their hand to the 
solution of some classic toughies. And over 

the years, Lewis’ facilities, experience and 
reputation have combined to provide you with a 
dependable source for the exact spring for 


the job at the lowest possible cost. 


PROBLEM 
SOLUTIONS 


Looking for the solution to a spring problem? Send us draw- 


ings, specifications or samples today. No obligation, of course. 


LEWIS SPRING & MANUFACTURING CO. 


2656 W. NORTH AVE. CHICAGO 47, ILL. 


Pe: (20:1: 3 ¢ o 8 


The Finest Light Springs and Wireforms of Every Type and Material 


Want more information? Use post cord on last page. 


ELECTRONS AT WORK (continued) 


R, and directly as some power of 
the excitation ratio C,/C,. The out- 
put attainable per milliampere of 
plate current increases with C,/C,. 
The best waveform (and likely the 
best stability) is obtained with 
small values of C,/C, and large 
values of R,. The waveform is, 
however, very pure under most 
conditions. 

Figure 3 shows the variation of 
output voltage with plate supply 
voltage for some typical conditions. 
The relation is linear under prac- 
tically all conditions. Further in- 
vestigation of this property might 
lead to an oscillator capable of un- 
usually deep modulation with low 
envelope distortion. 

It should be noted also that the 
loss factor and stability of the 
upper capacitor, C, in Fig. 1 is sig- 
nificant for the two if the ratio 
C,/C, is reasonably small, for ex- 
ample, 1/10. Thus for audio-fre- 
quency work where C, may have to 
be large, it is generally permissible 
to use a cheap paper capacitor for 
C,, since a change in C, of 1 percent 
would change the total tank ca- 
pacitance by only 1/10 percent. 
Only the smaller capacitor C, need 
be of high quality. 

Almost any tube type will work 
in this circuit. The circuit is also 
suitable for use with pentodes, in 
electron-coupled oscillators. 

REFERENCES 

(1) H. EB. Harris, Simplified Q Multi- 
plier, ELecrronics, p 130, May 1951 

(2) J. K. Clapp, Frequency Stable LC 
Oscillators, Proc IRE, p 1,295, Aug. 1954 

(3) F. B. Terman, “Radio Pngineering’’ 


rd edition, p 437, MeGraw-Hill Book Co., 
New York, N. Y. 


Pulse-Series Generator 


By N. T. GRISAMORE and 
G. U. UYEHARA 


The George Washington University 
Washington, D. C. 


TO TEST RESOLUTION time of a fast 
scaler it was necessary to produce 
short pulses at arbitrary time in- 
tervals. The first approach to this 
problem was to use a commercially 
available pulse generator and 
branch the output into two or more 
50-ohm cables of varying lengths. 
However, as these pulses were to be 
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STE Fe L j Pi G PRECISION INSTRUMENT CORPORATION 


Instrument Division 


CTA as 


INSTRUMENT COMPONENTS 
ELECTRONIC EQUIPMENT 


ELECTRO-MECHANICAL INSTRUMENTS dh RL. 


AUTOMATION DEVICES 


© ANTENNAS AND AVF GUID! IMPONFENT 
NAVIGATIONAIT y hikf ONTRO 
> 
OVANci we YSTEN IMULATORS e@ GUIDED MISSILE INSTRUMENTATI 
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STERLING 


Precision Components 


SINGLE END DIFFERENTIAL 


for the SERVO SYSTEM DESIGNER 


OMPLETF LINE OF TANDARD COMPONENT 
y 


IF DELIVERY FROM S ICK 


IORITY TO MODIFICATION 


I hese components are representative of Sterling's 
complete line. They are designed to meet AN 
spec ifications for use in guided missiles, high accuracy 
computers, servo mechanisms automation, motor 
drives and instruments. All parts are manufactured 
to close tolerances and each component is carefully 
tested and inspected to comply with rigid 
quality controls 
These products have been developed by Sterling 
for the discriminating engineer who has a 
problem of specifying a component which will 
give reliable and stable service under the 
most severe operating conditions 
Special applications requiring modifications 
of our standard components or a completely new ee 
design are given top priority, Competent personnel, CLUTCH BRAKE 
specialized experience and extensive facilities are 
combined to handle these requirements in the 
shortest possible time — at minimum expense 


STERLING PRECISION INSTRUMENT CORPORATION 
Instrument Division 


Write for complete catalog 


SINGLE END MAGNETIC CLUTCH 
MAGNETIC CLUTCH 














MINIATURE 
MAGNETIC CLUTCH 





SINGLE END MAGNETIC CLUTCH — MODEL T502 

A high speed, precision electro-mechanica!l component for all 
types of control, computer and servo systems, Model T502 can 
be mounted on a single hanger ‘like any standard servo motor 
Concentric input and output shafts on the mounting end of the 
unit permits all gearing to be located at this end. Mounting is 
identical to MK 8 Mod O servo motor 


MAGNETIC CLUTCH — MODEL T500 

For use in high accuracy computers, servo systems and similar 
devices, Model T500 is precision engineered and tested to meet 
all environmental and vibrational tests covered by AN specifica 
tions. Couplings will not induce angular displacement error into 
the system upon engagement. Input and output shafts are mag 
netically coupled when the coil is energized. Mounting is iden 
tical to MK 8 Mod O servo motor 


SINGLE END MAGNETIC CLUTCH BRAKE — MODEL T1506 

Designed for use in all types of precision servo systems, Model 
1506 is a high speed, high torque component. Single-ended con 
centric input and output shafts located at the mounting end of 
this unit permits all gearing to be located at this end. The input 
and output shafts are coupled with the coil energized and the 
output shaft is braked when the coil is de-energized. Mounted 
exactly like a MK 8 Mod O servo motor 


SINGLE END DIFFERENTIAL — MODEL 1750 

A unique, entirely new, patented high precision differential, 
the Model T1750 does not have the usual two input shafts at 
opposite ends of the spider. The output and both input shafts 
extend concentrically from one end of a servo-mounted case 
This provides the design engineer with a dustproof unit which 
houses the differential and makes it easy to mount on a single 
hanger. Precision bearings and manufactured parts result in low 
break-away torques with minimum backlash 


5 & 7 PRECISION GEAR HEAD — MODEL 600 SERIES 


Designed for use with most Bureau of Ordnance servo motors 
these standard gear heads will fit BuOrd units from 1-1/16" di 
ameter to 1-3/4” diameter. Special heads can be designed for 
servo motors outside this group thus offering an even wider 


GEARLESS DIFFERENTIAL 





Components shown approximately actual size 








HOLLOW SHAFT » 
DIFFERENTIAL 


range of combinations. Sterling's standard gear heads have the 
output shaft concentric with the servo mounting diameters. At 
taching these gear heads to a servo motor creates a clean, fully 
enclosed self-contained unit 


MINIATURE MAGNETIC CLUTCH — MODEL 1507 

Excellent torque characteristics and high speed engagement 
and disengagement times make the Model T507 an ideal com 
ponent for precise applications in guided missiles, high accuracy 
computers and miniature servo systems. It has the same case 
size as a MK 14 Mod O servo motor. Single-ended concentric in 
put and output shafts are located at the mounting end of the 
unit, permitting all gearing to be located at this end 


HOLLOW SHAFT DIFFERENTIAL — MODEL 1700 

\ precisely engineered and manufactured unit for high speed 
rotation, minimum backlash and low break-away torque. A 
simple shaft lock provides for easy removal of the differential 
from a gear train without disassembly of the end plates. Sterling 
Hollow Shaft Differentials are available for shaft sizes from 
1/16” to 1/4”. All differentials have precision ball bearings 
throughout and are constructed of stainless steel 


GEARLESS DIFFERENTIAL — MODEL 1751 

Designed specifically for applications where minimum back 
lash is required, the Model 1751 makes use of precision balls 
instead of conventional planetary gears. The balls and plate 
upon which they ride are made of tungsten carbide and are 
lapped to insure accuracy. The Model T751 is simple to mount 
because it is installed in a servo-type case. Both input gears are 
accessible through slots in the side of the case 


10 TRIPLEX MAGNETIC CLUTCH —- MODEL 1508 


A precise, electro-mechanical component designed for servo 
system applications requiring the possibility of engagement or 
disengagement of either one or both output shafts from a single 
input shaft. This is accomplished by enclosing two magnetic 
coils and two sets of couplings in one housing. The functions of 
the shafts may be reversed so that outputs can be used as inputs 


thus permitting the selection of either of two input rotations to 
be transmitted to a single output shaft. Mounting is identical to 
MK 8 Mod O servo motor 





TRIPLEX MAGNETIC CLUTCH 



































STERLING 
BREADBOARD EQUIPMENT 





featuring OP-SIDE FASTENING 
PRECISION ALIGNMENT 


Sterling Precision Instrument Corporation 
has developed a new, extremely versatile 
line of easily assembled breadboard 
equipment. Using this equipment, Sterling 
standard components and ordinary hand 
tools, servo system designers and research 
engineers can assemble the most complex 
prototypes and experimental models 
Costly drafting, machining and assembly 
work are completely eliminated 
Sterling Breadboard Equipment has 

many exclusive advantages. For example 
breadboard plates are reinforced with 
stainless steel sheets for extra rigidity and 
all hangers and accessories are fastened 
to the plate from the top side. The 
combination of these two outstanding 
features saves assembly time — eliminates 
distortion due to static and dynamic loading 
and underneath clamping — does away 
with poor shaft and gear alignment resulting 
from hard-to-reach underneath adjustments 
overcomes the need for supporting legs 
and breadboard suspension. These 
breadboard plates can be placed in direct 
contact with the bench top, thus 
gaining additional support 
Sterling component and bearing hangers 
are designed for maximum rigidity and 
minimum space requirements, Slots in the 
hangers permit additional fine adjustments 
which ensure optimum alignment and 
mesh. Sterling accessories are fully 
interchangeable with similar equipment 
of other makes 


Giving Action to /deas 


STERLING PRECISION INSTRUMENT CORPORATION 


Instrument Division 


34-17 LAWRENCE STREET + FLUSHING 9-7575 + FLUSHING 54, NEW YORK 


Write for complete catalog. 
LITHO U.S.A 











ELECTRONS AT WORK continued 
introduced into a circuit at a com 
mon point, a satisfactory matchi 


at the ends of the cables was neve! 
achieved and diticulties irose 
owing to reflections from this com 
mon point. 

The circuit shown in Fig. 1 has 
the property of delivering four 
pulses separated by arbitrary time 


intervals to a common point with 








FIG. 1—Pulse multiplier produces four 
output pulses for single input pulse 





FIG. 2—-Positive (A) and negative (B) 
20-usec input pulses to multiplier. Four 
output pulses (C) and (D) are separated 
by equivalent of 10 meters of RG-59/U 
cable. Final pulse of (E) is separated 
from group by equivalent of 100 meters 
of cable 
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Supramica 
500 


Supramica 


: Superior 
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Supramica 
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Supramica ! 


STE Tr) 


wy t 


Bet) and permanent dimensional! stability 
Low electrical toss 

High dielectric strength 

Resistance to radiation 

impervious to water, oil and organic solvents 


Unequaied arc resistance 





niete d » thie 
piete data on this 


SINCE 1919 


CALEX. 
INSULATOR 


remarkable basic material write 


Mycalex Corporation of America 
General offices and plant, Dept. 114 
Clifton Boulevard, Clifton, New Jersey 


Booths 651 and 653 at the IRE Show 


Want more information? Use post card on last page 225 






Three New 
AC Servo 


Types 
Available.. 


STANDARDIZED 
SERVO SYSTEMS 
AND OTHER 
| STANDARD TYPES 
“FOR AUTOMATIC 
CONTROL — 


In addition to new 
lines illustrated 


standard and 


— we design 
and engineer 
complete servo 
or automatic 


115 VOLTS 
@ oF 400 cps. 


INPUT NO. | 


@ MAGNETIC PRE-AMP + 
SATURABLE TRANSFORMERS 
Supply: 115 volt 400 cps. 
Power output: 3.5, 6, 10, 18 watts 
Sensitivity: 1 volt AC 
Response Time: .03 sec. 
Lowest Cost — Smallest Size 
For further information requeft Form $493 


@ MAGNETIC PRE-AMP + 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 cps. 
Power output: 5, 10, 15, 20 watts 
Sensitivity: .1 volt AC 
Response Time: .008 to . y 
Highest performance — All magnetic 
For further information request Form $496 


@ TRANSI-MAG*: TRANSISTOR + 

HIGH GAIN MAGNETIC AMPLIFIER 
Supply: 115 volt 400 or 60 cps. 
Power output: 2, 5, 10, 15, 20 watts 
Sensitivity: .08 volt AC into 10,000 ohms 
Response Time: .0! sec. 
Fast response at high gain 
For further information request Form $499 

(400 cps.); Form $497 (60 cps.) 


MAGNETIC 
ERS - INC 


CY press 2-6610 


Telephone: 
632 TINTON AVE., NEW YORK 55,N. Y. 


Pe wi we aa ia on 
VISIT US AT THE 1.R.E. SHOW! BOOTH #568 COMPONENTS AVE.—MARCH 21-24! 


Went more information? Use post card on last page 


ELECTRONS AT WORK (continued) 


out interference from reflections. 
By inverting the diodes and chang- 
ing the polarity of the input signals 
and bias voltage, negative pulses 
can be obtained from the output. 
The curves in Fig. 2 show the out- 
puts with both phases of operation. 

When one pulse is to be separated 
from another pulse by a consider- 
able length in time, attenuation in 
the cable becomes a factor to be 
considered. In this case the input 
to each of the diodes, except the one 
producing the smallest pulse out- 
put, is clipped so as to match all of 
the output pulses to the one of least 
amplitude. This is accomplished by 
adjusting the d-c voltage level of 
the input signal at each diode by 
means of the potentiometers. None 
of the component values in the cir- 
cuit is critical except that of the 
matching impedances for the out- 
put cable. 

This circuit design has been ex- 
tended to one producing ten output 
pulses and another circuit has been 
constructed using crystal diodes in 
place of tubes. 

Work on the pulse multiplier has 
been supported by the Office of 
Naval Research and the description 
is from a dissertation submitted in 
partial fullfillment of requirements 
for the PhD degree at The George 
Washington University. 


Electrostrictive 
Ceramic Relay 


UNLIKE most ceramic materials 
such as porcelain, steatite and other 
silica crystal materials, which ex- 
hibit only moderate dielectric con- 
stants, various forms of barium 
titanate ceramics with high dielec- 
tric constants provide large dimen- 
sional change when subjected to 
electrostatic fields. 

Dimensional change of 1 part in 
8,000 has been obtained with the 


cR CERAMIC 


CaS PHOTOCELL §‘Switcn 


FIG. 1—Fast-acting photoelectric circuit 
requiring no amplication 
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a mere 


The Hughes line of semiconductor devices is multiplying 
swiftly. It comprises several different categories and num- 
bers more than two hundred separate RETMA, JAN, and 
special diode types. This means that you can now spell 
out requirements for a diode in terms of your particular 
circuit application. And it means that one or more types 
in the extensive Hughes line will most probably match 
those requirements with just the right c harac teristics. 
Greater selec tivity is one of the results of the vigorous 


and continuing Hughes program of research and devel- 


At the IRE Show 

We will be displaying samples of our famous 

GERMANIUM POINT-CONTACT DIODES, as well as the new GOLD 
JUNCTION and SILICON JUNCTION series. You will want to 
inspect the operating demonstration of light beam voice transmission 


No single tool... 
not even 

a hairpin... 

works best 

for all applications. 
This is 

true of 


diodes, too, 


opment—a program aimed directly at satisfying antici- 
pated industrial and military requirements. At the same 
time, your assurance of better quality and thorough de- 
pendability in all Hughes semiconductors is maintained 
So, when you need diodes with High Temperature . . . 
High Forward Conductance . . 


High Back 


Purpose, or other special characteristics, be sure to isk 


Computer Type... 


Resistance . . . JAN-Approved . . . Genet il 


about Hughes Diodes. The chances are that you will 


find just the one you want. 


SEMICONDUCTOR SALES DEPARTMENT 





. . 77 . yrecuse 
system, with circuitry featuring our latest types of NPN fused Ain raft Company, Culver City, Calif. Philadelphia ¢ ago ; 
function transistors and photocells. So come in to Booths 75 3-5-7 Baa J 
and pay us a visit. You will be most cordially welcome. 

ALL SUBMINIATURE DIODES MADE BY HUGHES Af FUSION-SEA J INA 

ONE-PIECE MOISTURE-PROOF GLASS BODY. ACTUAL DIMEN NS IO 

GLASS BODY: 0.265-INCH LONG, BY 0.105-INCH DIAMETER, MAXIMUM 

ion? 

ELECTRONICS — March, 1955 Want more information? Use post cord on last page 227 





VAY 4 


Upright Food Freezers - 


The famous GIBSON Food Freezers, 
tops in food freezing conveniences, give 
their customers the best in power 
supply cords with special PHALO cord 
SPT-3. 

These 11 cu. ft. freezers feature fast, 
easy, dependable freezing and PHALO- 
cord provides certain, dependable 
power throughout a long, hard life of 
day-in day-out use! 

Join the “current” swing to PHALO- 
cords . . . and ask us about PHALO 
Color Cord-O-Nates . . . the fashion- 
styled line of color cords and cord sets. 


The GIBSON Food Freezers 
ore products of The Gibson 
Refrigerator Company, 
Greenville, Michigan. 


Ask For Your Copy of The 
New PHALO Cotalog 


Want more information? Use post card on last page. 








ELECTRONS AT WORK continued 


application of an electric field in 
the order of 1,000 volts per mm. 
This dimensional change takes place 
in a direction parallel to the applied 
electric field. 

One use of such material is exem- 
plified in the Capaswitch manufac- 
tured by Mullenbach Electrical Mfg. 
Co. of Los Angeles, Calif. The 
photograph shows the nature of the 
device and the circuit of Fig. 1 indi- 
cates one possible application. The 
circuit utilizes a full-wave voltage 


Electrostrictive ceramic bar shown at bot 
om of switch 


doubler. It has proved reliable and 
fast for counting operations. 

Voltage swing across R, from 
almost 0 volts with no incident light 
on photocell V, to 250 volts with 
light provides satisfactory action 
under widely varying ambient con- 
ditions, 

Electrostriction has been differen- 
tiated from piezoelectric phenomena 
(which it includes) by the following 
definition. It is the effect wherein 
the deformation of a dielectric ma- 
terial subjected to an electrostatic 
field is proportional to the square 
of the impressed electric field, being 
independent of the applied field’s 
polarity. Deformation of a dielec- 
tric resulting from _ piezoelectric 
properties is proportional to the 
first power of the imposed electric 
field and therefore reverses direc- 
tion of deformation upon reversal 
of the field. 


Equipment Data Sheets 


GOVERN MENT-SPONSORED collections 
of equipment data sheets have re- 
cently been made available for gen- 
eral use through Car] L. Frederick 
and Associates, Bethesda, Mary- 
land. The equipment, identified by 
armed forces stock numbers and 
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Designed for Application 


Mu Metal Shields 


The James Millen Mfg. Co. Inc. has for many 
years specialized in the production of magnetic 
metal cathode ray tube shields for the entire 
electronics industry, supplying magnetic metal 
shields to manufacturing companies, labora- 
tories and research organizations. Stock shields 
are immediately available for all of the more 
popular sizes and types of cathode ray tubes as 


well as bezels for 2”, 3” and 5” size tubes. 


‘a as SL 
JAMES ETE oe 


MALDEN, MASSACHUSETTS, U.S. A. 
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Want more information? 


Many production problems, however, make de- 
sirable special shields designed in conjunction 
with the specialized requirement of the basic 
apparatus. Herewith, are illustrated a number 
of such custom built shields. Our custom design 
and fabrication department is at the service of 
our customers for the development and manu- 
facture of magnetic metal shields of either nic- 


oloi or mumetal for such specialized applications. 


Lo 


MEG. 


Toe ene) 


Use post card on last page 





Dahle haste 


. «+ Very High Frequencies 


eh Oty, bina. ll: 0 dat 


RADIO INTERFERENCE 
and FIELD INTENSITY * 


measuring equipment 


Stoddart NM-30A « 20mc to 400mc 


Commercial Equivalent of AN/URM-47 


PRINTED CIRCUITRY... Modern printed circuits offer many advantages over con- 
ventional wiring, lighter weight, more compact units and freedom from many of 
the troubles normally encountered in conventionally-wired electronic equipment. 
Vibration becomes even less of a problem with printed circuits, adding to the many 
portable features already available with Stoddart equipment. 

ADVANCED DESIGN .. . Specialized engineering and modern production techniques 
have produced one of the most advanced instruments for the accurate measurement, 
analysis and interpretation of radiated and conducted radio-frequency signals and 
interference ever manufactured, Designed to laboratory standards, rugged, and 
with matchless performance, the versatile NM-30A is an outstanding example of 
modern instrumentation, Its frequency range includes FM and TV bands. 

SMALLER SIZE...A wider frequency range and higher standard of performance 
is incorporated into an equipment whose size is one-third that of any similar equip- 
ment ever manufactured, 

SENSITIVITY. . . Sensitivity ranges from one to ten microvolts-per-meter, depending 
upon frequency and antenna in use. 

APPLICATIONS . , . Field intensity surveys, antenna radiation pattern studies, inter- 
ference location and measurement for checking radiation from virtually any 
mechanical or electrical device capable of generating or radiating radio-frequency 
signals or interference. 


Stoddart RI-Fi* Meters cover the frequency range 14kc to 1000mc 


ViF HE NM-208, seme to 2me | UHF ‘ 
ay 2 ommercia quivalent o NM-50A, 375mc to 1000mc 
comme ciel p Paw os of | AN/PRM-1A, Self-contained | Commercial Equivalent of 


: 1 botteries, A.C. supply optional. AN/URM-17. Frequency range 
68, Very low frequen- Includes dandee broadcast | includes Citizens bend and 
band, radio range, WWV, and | UME color TV’ band 


MMR a i li 
SOD Cam Uke 


Te y } yifarnia e HO f 


AA) 
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ELECTRONS AT WORK (continued) 


described in terms of function, 
electromechanical characteristics, 
manufacturers’ data and tube com- 
plement is listed in three separate 
volumes. Among the categories in- 
cluded are waveform measuring 
equipment, signal generating equip- 
ment and calibrating devices. Some 
900 different items are listed. 


Automatic Damping 
Improves TV Monitor 


By H. E. THomaAs, S. A. DEMARS and 
M. E. JONES 
Federal Telecommunication Laboratories 


International Telephone and Telegraph 
Corp. Nutley, N. Jd. 


DESIGN OF VERTICAL output systems 
in conventional tv receivers is gov- 
erned by the deflection require- 
ments of the picture tube and the 
character of the scanning currents 
required to deflect the electron 
beam. In transformer-coupled out- 
put circuits, adjustments are pro- 
vided for obtaining linear output 
and also for regulating the height 
of the raster. Fixed-constant cir- 
cuits are usually employed to damp 
the transient voltages developed 
during rapid reversal of the scan- 
ning currents. Adjustable control 
of transient damping has seldom 
been attempted. 

Incorrect damping-circuit per- 
formance in a tv display can affect 
linearity at the top of the raster 
although these effects attract little 
notice since poor scanning perform- 
ance in this region does not usually 
persist after blanking is completed. 
There are times, however, when it 
is desirable to view an entire per- 
fect raster when adjusting for wide 
ranges of height. At these times 
an unsuitably damped transient will 
distort its linearity. Changes in 
driving-oscillator-output amplitude 
when applied to the deflection sys- 
tem also affect damping because its 
governing factors vary under those 
conditions, 

In conventional receiver circuits, 
this transient is damped almost en- 
tirely by plate resistance of the out- 
put tube, the exact amount of damp- 
ing being determined by the degree 
of preshaping of the grid driving- 
voltage waveshape during the re- 
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WHEN RESISTANCE OF 
HIGHEST QUALITY is , MUST.. 


rpc High Megohm Resistors Fill The Bill! 


Time tested and approved, RPC’s High 
Megohm Resistors, Type H, are 
eminently suited for electrometer cir- 
cuits, radiation equipment and as high 
resistance standards in measuring 
equipment, Resistance values as high 
as /00 million megohms ! Used by lead- 
ing laboratories and manufacturers, 


STABILITY. Permanent resistance 
changes over long periods of time will 
not exceed + 3%, Resistance returns 
to original value after normal atmos- 
pheric conditions are resumed, Noise 
level extremely low. Effect of high 
humidity kept to a minimum. Low 
voltage and temperature coefficients. 


CONSTRUCTION. High stability car- 
bon coating on strong, non-hygro- 


scopic steatite rod, Coating applied as 
a helix, provides very long effective 
resistor length in small space. This 
permits use of low specific resistance 
coatings to obtain high resistance with 
good stability. Permanent connection 
is made to ends of resistors with silver 
contact coating. 


TOLERANCE. Standard is 410%. 
Also available + 5%. In matched pairs 
+ 2% to 10,000 megohms. 


TERMINALS. Your choice. Tinned 
brass soldering terminals fastened by 
machine screws; with axial wire leads; 
or without terminals for mounting into 
special assemblies. 


Resistance Propucts Co. 


914 South 13th St. * Harrisburg, Penna. 
Makers of Resistors — High Megohm, High Voltage, High Frequency, Precision Wire Wound. 
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FIG. 1—Sawtooth generator (A) and 
output waveform produced (B) 


trace period. The character of this 
grid voltage reflects control on the 
amount of plate resistance over 
which the output tube is allowed to 
operate and thus regulates the 
shunting effect in damping tran- 
sients during the retrace period. 

The problem of practical design 
for correct damping of a vertical- 
output system resolves into five sec- 
tions: the driving voltage wave- 
shapes, the damping required to 
give optimum deflection and tran- 
sient performance of the deflection 
system, critical damping versus 
optimum damping, the range of 
plate resistance available and neces- 
sary for correct damping and auto- 
matic-damping circuits arrived at 
through a correlation of the above 
four factors. 

Waveshapes usually employed to 
drive vertical deflection amplifiers 
may be derived directly from either 
a multivibrator or from a sawtooth 
generator such as is pictured in 
Fig. 1A 

The character of such a trape- 
zoidal waveshape is shown in Fig- 
ure 1B. The particular shape of 
such an output wave has a twofold 
purpose when applied to a vertical- 
deflection amplifier. First, the ap- 
plication of it as a source across the 
inductive output system is a con- 
tributing step toward the genera- 
tion of a sawtooth output current 
in the deflection coils and although 
this effect is relatively small be- 
cause vertical-output systems oper- 
ating at 60 cps are essentially pure 
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THESE PHOTOS SHOW HOW YOU 
SAVE MOTIONS and MATERIAL 


with the DAREX “ Fowed-in” Gasket Process 


& Bs rs \ a 
p a — 
i Pgs | i 


THE OLD-FASHIONED WAY. See the number of motions 
required to apply a gingle gasket to a single part by 
hand, All these hand motions are time and cost-consuming 


HEREVER “Flowed-in” gaskets are used, they cut 
deeply into the cost of hand assembly. If you've 


ever added up the excessive time, motions and money 


required in hand assembly of gaskets to your parts, you'll 
appreciate the “Flowed-in” principle as the outstanding 
gasket development of the decade. 

The “Flowed-in” Process is amazingly simple. A fluid 
flows onto a spinning surface. As the surface revolves, a 
uniform circular track of “Flowed-in” gasket material is 
deposited on the part. Baking or drying transforms the 
fluid into a rubbery gasket that won't fall off the part. 


The DAREX Process leads to savings: In labor — by 
eliminating hand assembly. In materials — by eliminating 
waste and improving quality. Or, more probably, in both! 


Ory 


DEWEY and ALMY 


Chemical Company 
Division of W. R. Grace & Co. 
Cambridge 40, Massachusetts 
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THE “FLOWED-IN” WAY. With a DAREX semi-auto- 
matic machine, there are only two hand motions. Opera- 
UC ee eee 
A ae 
the many operations necessary to apply a gasket manually 


FULLY PROVEN — The DArREx Flowed-in Gasket Process is 
more than a sealing compound . . . more than a machine 
. . » more than an engineering service. When you switch 
to Flowed-in Gaskets you get: 
Gaskets with built-in resistance properties — Over 800 
gasketing formulations have been tested for their effective- 
ness against high and low temperatures, weather, gases, 
solvents, moisture, vibration, hydraulic fluids, pressure 
. other problem conditions. 
Machines — To apply the compound, Dewey and Almy 
designs and builds machines based on more than 30 years’ 
field experience. 
Service — Every machine is adjusted precisely to your 
specifications. Dewey and Almy engineers install the 
machines and train your operators to full efficiency. 


Discover what DAREX ‘‘Flowed-in’’ GASKETS can do for you! 


prevemeiennent MAIL THE COUPON TODAY! —— 


DEWEY AND ALMY CHEMICAL COMPANY 
Division of W. R. Grace & Co. 
Cambridge 40, Mass. 


Please send me the new DAREX Flowed-in GASKET Brochure. 


Name 
Firm 
Street 


City 
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y OME re 
sana 1 Voltage - LOW Current 


in cooperation with 
Squier Signal Lob- 
oratory, Signal 
Corps Engineering 
Laborotories, Fort 


* Monmouth, New 
> Jersey. 


The ATR HIGH Voltage - LOW Current Power Supplies 
utilize ATR miniature vibrators and are ideally suited 
for flash-light cell operation in conjunction with: 


@ RADIATION MEASURING DEVICES. 
@ PHOTO-MULTIPLIER CELLS. 
@ INFRA-RED DETECTION EQUIPMENT. 


SPECIFICATIONS 


Five (5) basic ATR HIGH Voltage - LOW Current flash-light cell oper- 
ated Power Supplies are available as follows: 
ATR DC pc DC 
INPUT OuTPuT OUTPUT 
VOLTAGE VOLTAGE CURRENT 
1.5 VDC 800 VDC 50 va. 
1.5 VDC 900 VDC 100 va. 
1.5 VDC 10,000 VDC 1 va. 
6 voc 1,000 VDC 3 ma, 
6 VDC 16,000 VDC 1 va. 
"AS FEATURED ABOVE 
QUOTATIONS ON REQUEST ONLY TO ACCREDITED ORGANIZATIONS. 


ATR manufactures a complete line of Auto Radio Type 
Vibrators, Heavy Duty Inverter Type Vibrators, DC-AC 
Inverters, and Rectifier Power Supplies. 

Literature Available On Request. 


AMERICAN TELEVISION & RADIO Co. 
Quality Products Since 1931 
SAINT PAUL 1, MINNESOTA — U.S.A. 


‘emer Ie” 
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resistances, a trapezoidal wave- 
shape helps somewhat in improving 
output-current linearity. 

Addition of the pulse portion of 
the trapezoid waveshape provides 
the opportunity to initiate a vari- 
able amount of damping, since the 
instantaneous value of the bias on 
the output-amplifier tube and the 
positive excursion of the plate of 
this tube, and hence the damping, is 
determined by pulse amplitude. 

The generation of the particular 
pulse shape requires that the initi- 
ating sync pulse that triggers the 
sawtooth generator be narrow 
enough to be less than the retrace 
cycle allowed for the whole deflect- 
ing system. A sync pulse that car- 
ries over longer than the retrace 
period would obviously eliminate 
the opportunity to control damping 
during this time. 

Observation of the voltage wave- 
shapes at the output of a sawtooth 
generator shows their dependence 
upon several factors. The slope of 
the waveshape from point c to d is 
dependent upon the size of charg- 
ing capacitor C, and the plate-sup- 
ply resistor R,. This section of the 
waveform is not particularly con- 
cerned in the damping problem. 


Waveform Shape 


The slope of the waveform dur- 
ing the capacitor discharge, which 
is the retrace interval b to c de- 
pends upon the plate resistance of 
the tube in its grid positive-driven 
condition. The discharge path fol- 
lows an exponential curve from b 
to c, which is dependent upon the 
size of C, and the series-parallel 
resistance of R, in series with the 
combined parallel value of supply 
resistor R, and R,, the discharge 
resistance path. Supply resistor 
R, is usually so large compared to 
R, that it can be neglected. The 
amplitude of the peaking pulse is 
essentially dependent upon the size 
of this resistance combination and 
more particularly on the value of 
R,. This is because at the start of 
the sync-pulse application, the 
tube’s discharge plate resistance is 
low compared to the size of peaking 
resistor R, Instantaneously at 
the start of the pulse the total volt- 
age appears across this resistor. 

It is the amplitude of the peaking 
pulse that is of prime interest in 
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[| record of perform- 

ance for the past ten years in 
producing millions of cores, coil 
forms and ferrites has contributed 
substantially to the accomplishments 
of the electronic industry. 


tion is too difficult, no order too 


small, no requirement too rigid. The 
MOLDITE label is your guarantee 
of complete satisfaction. 


MOLDITE’S world-wide reputation 


isa result of... 


To check with MOLDITE is a Must, 1 
because only MOLDITE leads in all 
three .. . iron cores, coil forms and 
ferrites. 


MOLDITE iron cores, ferrites and 
molded coil forms (iron and phen- 
olic) are being selected for use in 
high quality equipment by all lead- 
ing television, radio and electronic 
manufacturers as well as all branches 
of the Armed Forces. Only MOLDITE 
makes them all... for your service 
and convenience. One source for all 
three — iron ferrites and 
molded coil forms. 


cores, 


We are particularly proud of a Cer- 
ticate of Cooperation awarded us by 
the U. S. Foreign Operations Admin- 
istration for furnishing technical 
assistance. 


Our success is measured by the ever 
increasing number of loyal satisfied 
customers. MOLDITE’S quality, ser- 
vice and spirit of progress sets the 
keynote for tomorrow. No specifica- 
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ELECTRONS AT WORK (continued) 


this discussion since it controls the 
damping of the over-all system. 
Vertical deflection 
tems in tv are low-Q circuits. At 
the 60-cycle sweep rate, even with- 
out the damping effects at the out- 
put tube, when the 
sistance and reactance 


output 


Sys- 


equivalent re- 
of the coils 
themselves is reflected across the 
primary of the output transformer, 
it runs into a few thousand ohms. 
This is far less than the 
damping that 
possibly be used under ideal condi- 
tions. 

There are, 


critical 


resistance would 


however, transients 
developed from the application of 2 
trapezoidal voltage across the prim- 
ary of the transformer, 
which remain undamped and which 
into the deflection cir- 


output 


carry over 
cuit if correct damping is not used. 
These transients result from shock 
excitation of the resonant combina- 
tion of the distributed capacitances 
of the transformer and yoke and 
the inductance of the yoke windings 
reflected back into the primary cir 
cuit, 

This inductance becomes a size 
able equivalent reactance at the fre- 
quencies generated by the steep- 
sided pulse in the primary and al- 
lows a pulse of 


several hundred 


volts to occur across the primary 
winding if the tube is being driven 
to cutoff. The 
these conditions are therefore more 
damped on the 
side of the transformer. 
The additional 


transients under 


suitably primary 


damping neces- 


UESHAPED DRIVING 
VOLTAGE 


OVERDAMPED DEFLECTION 
WAVEFORM 


ORIVING VOLTAGE USED 
TO REMOVE DAMPING 
EFFECT 


UNDERDAMPED 
DEFLECTION WAVEFORM 


CORRECTLY SHAPED 
TRAPEZOIDAL DRIVING 
VOLTAGE 


CORRECTLY DAMPED 
DEFLECTION WAVEFORM 


FIG. 2—Driving-voltage waveforms 
and deflection-voliage waveforms 
showing effects of overdamping (A), 
underdamping (B) and correct damp 
ing (C) 
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Raytheon — World's Largest Manufacturer of Magnetrons and Klystrons 


RK6410/QK338—Compact 5 Mw magnetron 
suitable for use with local oscillator 726-C 
Klystron (below). 
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QK362—Miniature 
50-watt min. peak 
power, tunable 
magnetron suit- 
able for use with 
type 6116 Klystron 
(below). 


Mammoth or midget—and every type between 


Raytheon makes high quality tubes for all your 
microwave requirements — over 200 magnetrons 
and klystrons from L-Band through K-Band in 
all power ranges—by far the largest, most com- 
plete line in the industry. 

From the 50-watt minimum peak power, 


X-Band QK362 for beacon use to the 5 mega- 
watt RK6410/QK338 for long range radar, 
there are highly efficient Raytheon tube types 
to supply reliable service in your present or 
proposed systems— whether in standard or spe- 
cial applications. 


Yours for the asking, data booklets on 
Raytheon Magnetrons, Klystrons and 
Special Purpose tubes. Write today. 


6116 KLYSTRON 


Vibration, long life, rugged dependability are but a few of the factors considered in the 
design and manufacture of Raytheon Microwave Tubes. Check with Raytheon first for 
“proved performance pairs’’ of magnetrons and klystrons 


Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY 
Microwave and Power Tube Operations, Section PL 16, Waltham 54, Mass., 


See the complete Raytheon line at the |.R.E. Show 


Kingsbridge Armory~ Booths 145, 147, 149 Kingsbridge Palace~ Booths 2, 4 





New! 


“p” TYPE 


ENCAPSULATED 
RESISTORS 


Stable... Small... 
Light-weight... 


Shallcross “P” Type Encapsulated Resistors are ideal 
for installation where stability, dependability, and 
minimum size and weight are a must. These radically 
new resistors offer the performance advantages of 
hermetically-sealed steatite resistors at less cost. 
Because of the unique Shallcross method of encap- 
sulating windings, “P” type resistors have greater 
maximum resistances, longer leakage paths, and higher 
wattage ratings. 
Shallcross “P” 
MIL-R-93A lug-type styles and five axial lead styles 
with wattage ratings ranging from .500 to 3.5 watts, 
Allstyles meet and exceed JAN-R-93A, Characteristic A. 
Complete information on. sizes, ratings, and test 


type resistors are available in six 


results of Shallcross “P” type precision wirewound 
resistors is available in Engineering Bulletin L-30. 


Write for your copy today, 


SHALLCROSS MANUFACTURING CO. 
522 Pusey Avenue, Collingdale, Pa. 


SEE US AT THE 1.R.E. SHOW-—559 AND 561 COMPONENTS AVENUE 
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ELECTRONS AT WORK (continued) 


sary for this may be provided by 
the plate resistance of the amplifier 
tube which, without the preshaping 
at the driving voltage, overdamps 
such transients. The effect of over- 
damping is shown in Figure 2A 
and affects the linearity of the de- 
flection currents at the beginning 
of trace time. If the damping ac- 
tion of the tube is removed by bias- 
ing the grid sufficiently negative, 
waveform transients appear as in 
Fig. 2B. Here again the undamped 
transients reflect themselves onto 
output deflection currents and thus 
carry over into the retrace time to 
affect linearity at the raster top. 

If the optimum amount of damp- 
ing is arranged as shown in Fig. 
2C, a minimum of transient voltage 
is developed and the linearity char- 
acteristics of the sawtooth deflect- 
ing currents are unaffected by 
transient carry-over at the start of 
the trace interva!. 

These characteristics vary under 
different amplitudes of sawtooth 
driving voltage, as well as of peak- 
ing-pulse amplitude, since the volt- 
age generated across the primary 
of the output transformer and the 
damping effect of the output tube 
depends upon the total voltage ap- 
plied. The damping effect con- 
trolled by the peaking pulse must 
be tailored to fit variations in the 
total driving-waveform amplitude, 
if optimum plate-circuit damping 
is to be attained. 

In deflection systems where the 
driving voltage is maintained con- 
stant, a fixed combination of peak- 
ing pulse and driving voltage can 
be arrived at that gives optimum 
damping and such is the case in tv 
receivers. In where inputs 
vary widely, it is inconvenient to 
alter the peaking voltage each time 
vertical driving-level changes. 

The overall problem resolves it- 


cases 


FIG 3—Circuit for automatic damping 
of vertical-deflection waveform. Diode 
circuit has been added for the purpose 
of making dynamic measurements 
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NEW! 1000 to 10,750 MCS 


CODE MODULATED 
MICROWAVE GENERATOR 


Provides multi-pulse modulated carrier from 1000 to 10,750 mcs... 5 indepen- 
dently adjustable pulse channels... modulate 4 interchangeable r-f oscillator 
heads... all in one integrated mobile instrument... for beacons, missiles, radar. 
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CODE MODULATED 
MICROWAVE GENERATOR 
MODEL B 


AVAILABLE ON EQUIPMENT LEASE PLAN 


FIELO MAINTENANCE GERVICE AVAILAGLE 
THROUGHOUT THE COUNTRY 


ae @) BY FY 2R ELECTRONICS CORPORATION 43-20 34th STREET + LONG ISLAND CITY 1, W. Y. 
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VINYL GLASS 


ELECTRICAL INSULATION SLEEVING 


A superior vinyl impregnated Fiberglas® insulation 
offering dependable performance under extreme condi- 
tions is proudly introduced by Resin Industries 
leading supplier of vinyl sleeving to the electronics and 
aircraft industries. RESINITE VINYL GLASS sleeving 
offers these outstanding characteristics. 


@ For operation from —50° to @ Won't craze or crack 
395° F (20 hours) 


@ Maintains flexibility and 
dielectric strength after © Sizes #24 to 56” 
1000 hrs at 300° F 


@ Withstands creasing, pounding, 
twisting and bending without 
loss of dielectric strength 


© Grades B-A-1, B-B-1 and B-C-1 


© Eleven colors 


@ Priced comparable to ordinary 
cotton or rayon base insulations 
@ Excellent chemical and oil 
resistance *Reg. TM — Owens-Corning Fibergias Corp 
Ask your Resinite representative or write for samples 
and performance data. 
See the new Resinite Vinyl Giass and other Resinite 


Sleeving at the LR.E. Show, Booth 706, Kingsbridge 
Armory, New York. March 21 to 24. 


esinite 
RESIN INDUSTRIES, INC. SANTA BARBARA, CALIF. 
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PEAKING PULSE 
AMPLITUDE 


— OY MANIC DAMPING 
RESISTANCE 


a in tn hn an 

OPTIMUM DAMPING RESISTANCE IN OHMS 

i a et a a 
PEAKING PULSE AMPLITUDE IW VOLTS 


SAWTOOTH VOLTAGE AMPLITUDE 


FIG. 4—-Peaking-pulse amplitude and 
dynamic damping resistance plotted 
against sawtooth driving voltage 


self into the determination of opti- 
mum damping needed, the range of 
damping resistances provided by 
the output tube and arrival at a cor- 
relation of output-tube driving- 
voltage waveforms that give opti- 
mum damping over a wide level of 
driving voltage. 

By mathematical derivation us- 
ing actual commercial constants 
and under normal variations in 
these components the critical-damp- 
ing resistance that would have to 
be connected in parallel across the 
primary of a vertical-output trans- 
former is in the region of 80,000 
ohms. 

Damping due to plate resistance 
is a dynamic quantity that depends 
upon tube characteristics during 
the retrace period. At this time 
two opposing actions are taking 
place: the grid is being driven neg- 
ative by the combined sawtooth and 
peaking pulse, the net result being 
an increase of plate resistance, and 
the added effect of the peaking 
pulse produces a relatively high in- 
duced voltage across the plate of 
the tube. This voltage tends to 
produce a decrease in plate resist- 
ance, particularly if plate current 
flows. 

The determination of the effec- 
tive damping resistance of the out- 
put tube was derived experiment- 
ally by a substitution method shown 
in Fig. 3. By applying varying 
amounts of sawtooth driving volt- 
age, each value accompanied with 
a high peaking pulse, the circuit 
was arranged for optimum damping 
through adjustment of R, by obser- 
vation of the output waveform. The 
high peaking pulse was applied in 
order to bias the tube excessively, 
so that its damping effect was re- 
moved, the only damping remaining 
being that provided on the physical 
resistance Rk, This resistance was 
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Pioneers in 


Development of 


Vibration-Resistant 
Electrical Connector 


The unsatisfied demand for a rugged, 
dependable connector capable of meeting 
the exacting requirements of modern air- 
craft led the Scintilla Division of Bendix* 
to develop the first vibration-resistant 
electrical connector. These connectors 
using the revolutionary new insert mate 
rial known as Scinflex were first used on 
Scintilla Division’s ignition equipment 
for piston engines 

So outstanding was the performance 
of this new and better connector that its 
acceptance and use have now become 
world-wide. Today the Scintilla Division 
is a major contributor to the electrical 
connector industry 

This pioneering has never stopped 
Bendix was first in the field with cad 
mium plated connectors, which were later 
made a requirement of military specifi- 
cations. Our latest contribution is the 
best engineered closed entry socket con 
tact available anywhere—one which can- 
not be mechanically overstressed 


*TRADE- MARK 


SCINTILLA DIVISION 


ot “Condi” 


SIDNEY, NEW YORK 


AVIATION PRODUCTS: Low and high tension 

ignition systems for piston, jet, turbo-jet engines and 

rocket motors ignition analyzers . radio shielding 

harness and noise filters switches booster coils 
. electrical connectors 


Export Sales: Bendix International Division * 205 East 42nd St., New York 17,N.Y 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif @ Stephenson Bidg., 6560 Cass Ave 
Detroit 2, Mich. @ 512 West Ave., Jenkintown, Pa. @ Brouwer Bidg., 176 W. Wisconsin Ave, Milwaukee 
Wisc @ American Bidg., 4 South Main St., Dayton 2, Ohio @ 8401 Cedar Springs Rd., Dallas 19, Texas 
@ Boeing Field, Seattle 8, Washington @ 1701 ‘K”’ Street, N. W., Washington 6, D. ¢ 
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what's so special 
about this rivet 


VE BY TUBULAR 


At a glance a TUBULAR RIVET looks like any 
other rivet. But looking closer and beyond the 
rivet you see our plant and stock rooms. You dis- 
cover how highly specialized the manufacturing of 
TUBULAR Rivets is. Here you see millions of 
rivets of every size and shape imaginable, many 
of which are engineered to solve a specific problem. 
Raw materials are available to provide a choice 
of metals from steel to pure silver in any one of 
eight finishes. Unlimited plant facilities with thou- 
sands of machines and highly skilled people neces- 
sary to produce millions of TUBULAR Rivets 
every day. All this highly specialized effort adds up 
to just one thing TO PROVIDE OUR CUS- 
TOMERS WITH THE TYPE OF SERVICE 
THAT NO MATTER WHAT THEIR RIVET 
REQUIREMENTS ARE, THEY’LL ALWAYS 
BE SATISFIED THAT THEY TALKED TO 
TUBULAR FIRST. 





ELECTRONS AT WORK (continued) 


so biased to the peak value of the 
sawtooth that it conducted only 
during the peaking-pulse interval. 

A plot of these values versus ap- 
plied sawtooth voltage is given on 
Fig. 4. Note that the range of this 
resistance was around 4,000 ohms. 

To further analyze overall opera- 
tion a conventional circuit was set 
up so that the grid-driving saw- 
tooth and peaking voltages could be 
varied and the results observed 
while adjusting for optimum damp- 
ing. Figure 5 shows these measure- 
ments with sawtooth-plus-peaking 
amplitudes plotted for various saw- 
tooth inputs against output plate 
voltage. 

Optimum damping occurred at 
the points indicated on the lower 
bend of each sawtooth curve show- 
ing that damping effect occurred 
for relatively small values of added 
peaking voltages. These values 
may seem small on the grid of the 
output tube but when reflected on 
the plate circuit of the amplifier 
their relative amplitudes with re- 
spect to the sawtooth is consider- 
ably greater due to the sharp rise 
time of such peaking pulses and the 
attendent generation of relatively 
high voltages across the output- 
transformer primary. 

Analysis and correlation of this 
material shows that an automatic 
device with the correct proportion- 
ment of constants could be deter- 
mined such that damping would 
always be correct no matter what 
the driving sawtooth-voltage level. 
In other words, each driving volt- 
age or sawtooth voltage could have 
its corresponding peaking voltage 
if the peaking pulse is made to fol- 
low in amplitude the main sawtooth 


Tubular Rivet 
Stud Company 


WOLLASTON (QUINCY) 70, MASSACHUSETTS 


BRANCH OFFICES: Buffalo, Chicago, Dallas, Detroit, Indianapolis, 


FIG. Ss h-plus-peak 1 
Los Angeles, Nashville, New York City, Philadelphia, San Francisco, St. Louis Sere 


for various levels of sawtooth input 
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when standard 

Radio Receptor | rectifiers 
do the work of 

specials in magnetic 


amplifier applications 


Here’s a magnetic amplifier regulator just off the production 
Mr. Dornhoefer (upper right) line at Regulator Equipment Corp.'s plant in Paterson, N. J. 
inspects current production It includes eight Rapio RECEPTOR selenium rectifier types 
veer Man ne ted, using standard quality cells for a total of 18 units in all, and 
Rating of the motor genera- regulates the voltage and frequency of 400 cycle motor 


tor set it regulates: generator sets aboard many of Uncle Sam's submarines. 


Output: SKVA, 120 V, oe a ; 
+ tan 400 cycles. “The decision to use standard stacks,” says Warren Dorn- 


Input: 175 to 345 V, DC, hoefer of Regulator Equipment Corp., “is governed by such 

Regulation accuracy: factors as desired magnetic amplifier performance, reactor 
9 4 > . . 

+0.5% on both voltage core material, ambient temperatures, power supply frequency 


and frequency. oo 
Ambient temperature: 50°C and many others. Naturally we aim for the right combination 
to give best overall results.” 


Made for and has passed 
H. I. shock tests. “It has been our experience,” continues Mr. Dornhoefer, 


“that the standard Rapio RECEPTOR stacks we use perform 
highly satisfactorily in this mag-amp application and in others 
we have designed and produced, When we see such excellent 
results from the regular stacks we prefer to be realistic — 
particularly when delivery and cost are factors.” 


| 


Naturally, stock rectifiers are not always the answer for 
every magnetic amplifier circuit. We can and do supply 
specials where necessary. We suggest you let us study your 
specs the next time you require rectifiers for this purpose. 
Chances are we can save you money — and time! 

We also manufacture transistors and 
silicon and germanium diodes. 


One of the Radio Receptor recti- 
fiers incorporated into Regulator 
Equipment Corp.’s magnetic 
amplifier regulator. Really 


Semi-Conductor Division 
RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics Since 1922 . 
SALES DEPARTMENT: 251 WEST 19th STREET, NEW YORK 11 TELEPHONE, WAtkins 4-3633, FACTORIES IN BROOKLYN, WN. Y Reliable 


See our exhibit at the 1.R.E. Show, March 21-24, Kingsbridge Armory, Booth 511-513, Components Avenue 


ELECTRONICS — March, 1955 Want more information? Use post card on last page 





ELECTRONS AT WORK continued 


- driving pulse that is generated. 
> i , i] The obvious move is to make the 

Good products j peaking resistor a variably con- 
. = trolled element and to gang it to a 

deserve wa control of the driving sawtooth- 
voltage input. Such an arrange- 
ment is shown in Fig. 3 where the 


good 


values of peaking voltage are di- 
rectly linked to the amplitude of 
components : the input control potentiometer. 

: Potentiometer R, was proportioned 
so its range of values delivered the 
appropriate values of damping as 
the input driving sawtooth was con- 
trolled over a range from 10 to 30 
volts. Ganging the input potenti- 
ometer R, with the correct range 
and taper of R, makes the device 
automatically self-compensating for 
correct damping at any value of 
input setting. 


Comar 
components 
help 

good products 


perform better 


PEAKING RESISTANCE IN OHMS 





FIG. 6—Peaking resistance for optimum 
damping plotted against sawtooth am 
plitude 
















If you use relays, solenoids, coils, 
An analysis of the performanc 


transformers, or switches, in of the compensated vertical damp- 


your product, your best source is ing systems was made on the curve 
plotted in Fig. 6, which was initi- 
Comar. Custom-manufactured ally taken to determine the value of 
to your specs, Comar components R,. The value of R, decreases as 
the driving sawtooth is increased 
provide maximum efficiency This is explained by the fact that 


and dependability at low cost. as sawtooth amplitude is increased, 
the damping effect is also increased 
Send for full details now! due to the tube’s inclination to 
draw plate current under highe1 
voltages. Consequently, although 

Visit Booth 314 more pulse is needed to cut off the 
The 1.R.E. Show tube, it is not provided entirely by 
an increase in the size of the peak- 
ing resistor. 

The automatic version of such a 
damping device is shown in the 
schematic diagram of Fig. 7. This 
circuit uses the plate resistance of 
V, as the peaking resistor and ties 


ELECTRIC COMPANY 
3349 ADDISON STREET 


CHICAGO 18, ILLINOIS 





the variability of this resistance vo 
| the driving pulse by applying bias 
that is developed from the output 
voltage The grid of the peaking 
RELAYS +» SOLENOIDS + COILS « TRANSFORMERS + SWITCHES + HERMETIC SEALING ! 
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from 6 gia nts to half-inch midgets 
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When you need coils . .. whether it be just a few for research 
and development or huge quantities for volume production 
- + you'll find your needs right up B&W’s alley. Regardless 
of size or type .. . from 6’ x 48” variometer type loading coils 
down to half-inch miniductors, both shown above. 

And you'll value the top coil performance you get, based on 
two decades of specialized manufacture. B& W's twenty years 
of experience stems from the commercial manufacture of the 
world’s first air-inductor through single layer solenoid coils .. . 
universal units with single, multiple pie, or progressive wind- 
ings ...1-f, if, and oscillator coils . . . traps, discriminators, 
toroids, filters, r-f and delay line chokes. 


Wherever your coil requirements lie, you'll find Barker & 
Williamson ready, willing, and able to solve them. Write now 
for complete information on B&W coil development and manu- 
facturing facilities. 


B:W 
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VERTICAL PEAKING 
COMT ROL 


(2607 





FIG. 7—-Automatic damping circuit for 

vertical output system 
tube thus has a variable bias, which 
in this case is applied and controlled 
to vary the peaking pulse auto- 
matically so correct damping re- 
sults no matter what the sawtooth 
amplitude. 

In commercial television receiv- 
ers the application of this device 
would hardly be worthwhile since 
vertical driving voltages do not 
vary greatly and _ nonlinearities 
owing to improper peaking do not 
appear past the blanking interval. 
The application in horizontal-deflec- 
tion systems has been practically 
simulated in regulated high-voltage 
systems where the driver tube is 
gated on by separate pulses during 
the retrace time to obtain improved 
regulation of the flyback developed. 
Automatic control of the peaking 
pulse might be considered as an 
adjunct to this system although 
plate-circuit damping of the entire 
output system would probably not 
be practical. 

The circuit may be used in the 
measurement of spot size by the 
shrinking-raster technique. Herea 
complete linear raster is desired 
with as many lines as possible over 
considerable height variation. Auto- 
matically damped vertical circuits 
will give quickly obtainable linear 
rasters with a minimum of adjust- 
ment so that in the shrinking proc- 
ess the division calculations are not 
destroyed by nonlinearities due to 
under or over damping. 

The device was also considered 
when it was desired to utilize a 
greater proportion of the vertical 
blanking interval for the display of 
additional video information. Cor- 
rectly damped outputs kept the 
sweep currents in this interval lin- 
ear and free from extraneous inter- 
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B&A Chemicals For 


Electroni¢ Use Include: 


Gaseous Dielectric 
Sulfur Hexafluoride 


Metal Fluoborate Solutions— 


For plating par 
Fluoboric Acid 


ts 


Copper Fivoborate 
Lead-Tin Fluoborate 
Indium Fluoborote 
Nickel Fiuoborate 


Mineral Acids, Reagent, A.C.5. 


Acetic 
Hydrochloric 
Hydrofluvoric 
Nitric 
Phosphoric 
Sulfuric 


Solvents, Reagent, A.C.S. 


Acetone 
lsopropanol 
Toluene 
Xylene 


Other Electronic Chemicals 


Aluminum Nitrate 


Barium Acetate 


Barium Fluoride 


Barium Nitrate 
Bromine 


Calcium Acetate 
Calcium Carbonate 
Calcium Fluoride 
Calcium Nitrate 


Copper Nitrate 
Hydrogen Pero 
Magnesium Ox 


xide 
ide 


Manganese Dioxide 


Mercury 
Nickel Oxide 


Potassium Fluoride 
Potassium Hydroxide 
Sodium Carbonate 


Sodium Hydrox 


ide 


Strontium Nitrate 
Thorium Nitrate 
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Since 1882 the name “Baker & Adam- 
son” has been synonymous with reagent 
and fine chemicals of the highest purity. 
This background of precision manufac- 
ture has led numerous “growth” indus- 
tries to look to B&A for their rigidly 
specified chemical needs. Since the 
early days of the electronics industry, 
B&A has worked in close collaboration 
with the industry’s component and sys- 
tems engineers as well as with its chem- 
ists to meet the most exacting electronic 
requirements, 


The chemicals listed here range from 
versatile Sulfur Hexafluoride—used in 
TV transmitters, radar wave guides, 
and hermetically sealed transformers— 
to highly specialized reagent quality 
chemicals for specific applications. For 
example, Aluminum Nitrate is offered 
both as “Blectronic Grade, Crystal’ for 





cataphoretic coating of radio tube fila- 
ments and as “Electronic Grade, Basic 
Crystal” for drag and spray methods of 
filament coating. 


For further information, prices and 
technical assistance, write or phone any 
B&A sales office 
listed below. 
121 
For Use in— 
Television and 
Radio tubes 
Fluorescent lamps 
Transistors 
Rectifiers 
Capacitors 
Resistors FINE CHEMICALS 
Ferrites 
Fluxes 
Printed Circuits 
Wave Guides 
Special Botteries 





GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
-— — — — — —- = == 40 Rector Street, New York 6, NM. Y. se cee ee cee eee ee oe 


Offices: Albany © Atlanta © Baltimore © Birmingham 


¢ Boston ¢* Bridgeport * Buffalo 


Charlowe ¢ Chicago * Cleveland * Denver * Detrou ©¢ Houston * Jacksonville * Kalamazoo 
Los Angeles * Minneapolis * New York ¢ Philadelphia ¢ Pittsburgh © Providence * St. Louis 
San Francisco * Seattle * Kennewick and Yakima ( Wash.) 


In Wisconsin: General Chemical Company, Inc., 


Milwaukee 


In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 


SETTING THE PACE IN CHEMI 
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ELECTRONS AT WORK continued 


ference. 
in the accompanying experiments 
also aided in correctly proportion- 


The information obtained 


ing peaking circuits so excess plate 
voltages were avoided while main- 
taining optimum damping. 


Vibrating-Ignitor Tube 
Consumes Less Power 


By YOSHISUKE HATTA and 
SHOJI HIRAGA 
Electrical Engineering Dept 


Tohoku Uniwersity 
Sendai, Japan 


IGNITORS FOR SINGLE ANODE mer- 
cury-are rectifiers can be classified 
into two-types; the boron carbide 
ignitors of the ignitron and the 
dielectric-shell ignitor. Although 
these types of ignitors 
widely used, they have defects that 
are difficult to overcome. 

The not only inade- 
quate for light-load operation ow- 
ing to its considerable power de- 
mand for arc ignition but also its 
mass-production with uniform qual- 
ity is difficult. On the other hand, 
the dielectric shell is not suited for 


two are 


former is 


continuous operation, although its 
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FIG. 1 


operating circuit. Waveforms are at va 
rious points in circuit during operating 
cycle 


Vibrating-ignitor ignitron with 
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MECHANICAL ENGINEERS * ELECTRONIC ENGINEERS + PHYSICISTS * CHEMISTS* » METALLURGISTS* » MATHEMATICIANS 


A JOB FOR YOU 
WITHIN THIS EXPANDING FRAMEWORK 











A place in 
Military 
Electronics 
for YOU... 


navigational devices 

radar 

countermeasures 

analog computers 
communications equipment 


carrier transmitters 
VHF receivers 
UHF multiplexing 
microwave systems 


data transmission 

data processing and presentation 
indicators 

plotting systems 
telemetering 

remote control 
servomechanisms 
transistor circuitry 
operations research 
dynamic systems analysis 
subminiaturization 

solid state physics* 

semi conductor research’ 
transistor development* 


*Phoenix only 


ELECTRONICS — March, 1955 


Your preferred assignment 
in your preferred location 


PHOENIX, ARIZONA Motorola Research Laboratories. A staff of 800 enthusiastic scientists 
and engineers working in a resort climate. Special opportunities for experienced men 
in transistor research. (Chemists, Physicists, Metallurgists) 


RIVERSIDE, CALIFORNIA Motorola Research Laboratories. Missile systems, guidance 
and control. Dynamic systems analysis. All electronic military weapons systems. 
New modern laboratory building surrounded by orange trees. 


CHICAGO, ILLINOIS Motorola Headquarters. Three laboratories. Grow with Chicago, 
the communications and transportation center of the country. 


Here is your opportunity to become associated with one of America’s 
fastest growing, dynamic organizations . .. where you can set your 
own challenging course of growth with security, within a broad 


framework of military and allied industrial projects. 


Note the great diversity of Motorola activities. Write us today. 
Select your preferred area of interest and location. State the 
important facts of your education, training and professional career. 
Minimum of 4 years experience required. 


Write, Attention: Daniel E. Noble 
Vice-President in charge 


Motorola COMMUNICATIONS & ELECTRONICS DIVISION 


4501 Augusta Bivd., Dept. E * Chicago Ill. 
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double delayed 
reset time = 
delay relay | 


To Provide Faster Response While Preventing Costly and Dangerous Tube Damage 
The A, W, Haydon Company's Double Delayed Reset Time Delay Relay delays 
application of plate power to vacuum tubes until filaments reach operating tem- 
peratures, Initial delay of 4 minutes is obtained after closure of “time” switch 
before closure of the load circuit. Reset is controlled by a double escapement which 
provides a rapid reset rate from the “time out” position to the point where the load 
switch opens; and a slow reset rate for the balance of the reset time, Current 
interruptions of eight seconds or longer will introduce a delay after power is re- 
stored, up to the full reset interval of six minutes. Interruptions of six minutes or 
longer will result in a four minute delay before reclosure. Motor Operates at 400 
eyeles from 115 volt and clutch coil from 2644 volt DC supply, Temperature range 
55°C to 85°C — Motor pull-in voltage 85 volts — drop-out voltage 65 volts 
Clutch coil pull-in voltage 18 volts — drop-out voltage 13 volts or less. 
-—~ Hermetically sealed , 


WHEN TIMING POSES A PROBLEM CONSULT ... 


Ghe aia 
_A.W-HAYDON Company 


or less 





(General A 

Catalog Alle 

Sent on W 235 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
Request) Design and Manufacture of Electro-Mechanical Timing Devices 
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ELECTRONS AT WORK (continued) 


ignition power requirement is much 
less and mass-production is easy. 

Efforts have been made toward 
developing a new ignitor having 
long life for continuous operation 
as well as small ignition-power 
requirements. 

Present ignitors make use of arc 
ignition at the delicate contact be- 
tween the ignitor surface and the 
mercury cathode, which may be 
readily violated by the powerful 
cathode spot during are conduction. 
Consequently, there is difficulty in 


improving ignitors of old types. 
The ignitor described here makes 
use of arc initiation that takes 
place at breaking of electrical 
contact. 

When instantaneous values of 


current and terminal voltage of 
electrical contacts at their breaking 
moment exceed 60 ma and 20 volts, 
an arc can be ignited between the 
mercury-pool cathode and_ the 
anode. 


Igniting Vibrator 


The vibrating ignitor under pre- 
sent study is an application of these 
phenomena. Figure 1 shows the 
structure and basic circuit of the 
discharge tube employing it. 

The ignitor consists of a steel 
reed having a needle tip at its end. 
Since this ignitor is driven by an 
electromagnet excited by the supply 
frequency and is polarized by a per- 
manent magnet, its vibration is 
perfectly synchronized with anode 
voltage. 

If the breaking phase of the con- 
tact between ignitor tip and mer- 
cury surface is properly adjusted so 
the ignitor current and its terminal 
voltage at the moment fulfill the 
above mentioned conditions, stable 
arc initiations to the anode can be 
attained. Experimental tubes dis- 
play fairly stable operation. Wave- 
forms shown in Fig. 1 illustrate 
the relationship between current 
and voltage of the ignitor and 
anode, 

Consumption of the tip of the 
ignitor is negligibly small. Such 
slight deterioration may be attrib- 
uted to cooling the tip by mercury 
and absence of oxygen in the tube. 

At the cathode spot, the mercury- 
pool surface moves up and down 
resulting in considerable fluctua- 
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Kenan, 

Do what other electronic and electrical manufacturers 
have done for years: Turn your fine-wire problems and 

requirements over to Hudson Wire. You will be served promptly, 


satisfactorily, economically, by craftsmen backed by over 
50 years of fine-wire specialization. 


BARE WIRES et 
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SPECIALTY WIRES ee 


2 antl TYPES COVERINGS 


FOR BARE & SPECIALTY WIRES 
Hudson Wire Company 





Custaing, 06. ¥. FOR INSULATED WIRES 
Winsted Division Cassopolis Division 
Hudson Wire Company Hudson Wire Company 
Winsted, Conn. Cassopolis, Mich. 
4 own Research and development facilities to 
's your nt! solve your problems. Exceptionally flexible 
Here ME production to provide “custom” service. 
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ELECTRONS AT WORK 


THE KEY TO PRECISE 
UC meet 


NOMITOR TIP 


MERCURY ; 


AEVEL FIXER 












FIG. 2—Level fixing unit in mercury 
pool eliminates timing changes result- 


ELSEVIER’S | =o=— 


* 
| n t e r n at l 0 n a l tion in the igniting phase. This 
° . can be avoided by use of a mercury 
D l Cc t l Oo n a r y level fixer. Figure 2 shows the 
a es structure of the level fixer. It is a 
of Te | ev t & 1 on . metal disk with a number of small 
Radar and 


holes and is fixed at the level of 
Antennas 





mercury surface. When its whole 
surface is covered by a mercury 





layer, the cathode spot runs on this 
layer eliminating wave motion on 
the pool surface, 

The mercury within this layer is 
continuously supplied through the 
holes of the level fixer, though it 


In 6 languages, compiled 
aMharranged on an English 
alphabettegl base 

by W. E. Claso 

Eindhoven (Netherla 


evaporates during arc conduction. 
To investigate the effect of the 
level fixer, distributions of igniting 


Synchronization method 


10 automatic ty 
phase in which the pulses are 
control supplied by the syn- 

chronizing pulse sepa- 
rator to a phase detec- 
tor instead of direct to 
the timebase generator 


phases have been measured on tubes 
with and without the device. 
Figure 3 shows the observed re- 
sults of the distribution function 
P (@), where P (0) d @ means the 


mise f en phase control m controllo automatische automatische 10 eas ‘ saa 
automatique, automatico automatico fazeregeling f Phasen- probability that the igniting phase, 
réglage f de fase di fase m regelung f 


@ of Fig. 1 lies between 6 and 
@ + dé. 


automatique 
de la phase 


Standard deviation of 9 under 
operating conditions is about 1 
degree. In most applications, fluc- 


This is the first in a series of multilingual Thousands of technical terms are thus 


dictionaries being published by Elsevier. 
Each volume is a complete and original 
ublication, not a pale copy of a previous 
ook... no similar works have ever been 
published. The a above show clearly 
the organization of the dictionary. There is 
not space here to show, but each language 
has a section in the book in which all 
words are alphabetically listed in that lan- 
guage. Each word has a number reference, 
which guides the reader straight to the 
English definition and foreign equivalent as 
shown above. 


translated to a common base — English — 
providing for the first time the means of 
exact interchange of ideas in research, 
publicity, advertising and general trade 
communications. 


Place your order now for this invaluable 
reference work . . . on approval if you 
wish. No company library, no engineer with 
international dealings should be without it 
Order through your bookseller or direct 
from Elsevier Press. 


6x9 768 Pages $21.50 


tuation of this order is permitted. 
Vibrating System 


The driving device consists of a 
coil and a permanent magnet. It 
vibrates the ignitor tip with an 
amplitude of about 3 mm. If the 
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FIG. 3—-Range of ignition phasing with 
and without level fixer 
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WHEN you speciFy... MAGNETIC SHIELDS 


io 
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HERE’S WHY... 


} Shielding is a vital element in circuit design, and the Mag 4 











netics, Inc. “Performance-Guarantee’” on your shields is 
your assurance that they have been designed and manu 
factured to meet your performance specifications. You then 
know, whether your shields have been made from Mumetal, 
A.E.M. 4750, or from any other commercially available 
magnetic or non-magnetic material selected to meet your 
needs, they will make money for you on the assembly line 
by eliminating waste 

You also know that these Performance-Guaranteed Mag 
netic Shields cost no more—indeed, despite the fact that you 
have a guarantee of performance, they are sold at prices 
standard in the industry. Let our Engineering Department 
design your shields and production engineer to your cost 
requirements one more important Magnetics, Inc. serv- 


ice to our customers. 


How Do You Like Your Shields? . . . 


Painted, lacquered or unfinished? Painted to match 
any equipment shade you select? From any commercially 
available material to meet your performance and cost 
needs? That's exactly how they're furnished by Magnetics, 


Inc to meet your specifications. 


WANT THE COMPLETE STORY? AZ 
Write us on your company BO ae. 

letterhead we'll be delighted 

to answer your questions No obli MAGHETICS Inc. 
gation, of course,... 3 a aw 


DEPT. E-14 BUTLER, PENNSYLVANIA 
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~ EDGE-LIT PANEL MOUNTING 
Series L2000 
Designed for MIL-P-7788 panels. 
Sturdily constructed with integral 
molded-in terminal and snug-fitting 
plastic lens that will not vibrate 
loose. Easy to mount. Write for 
Hetherington Bulletin L1. 






REGULAR PANEL MOUNTING 
Series L1000 


Combines exceptionally small size 
and light weight with durable con- 
struction. Unaffected by heavy shock 
or vibration. Effectively sealed 
against moisture. Terminal is molded 
into the assembly. Write today for 
Hetherington Bulletin L1. 


maximum dependability. 


shecily 


HETHERINGTON 


INDICATOR LIGHTS 






In addition to the standard indicator lights illus- 
trated, Hetherington produces many adaptations 
and “‘specials’”’ for military as well as commercial 
needs. Write for details on any type. 


“PUSH-TO-TEST” INDICATORS 
Series L3000 


Widely used in military aircraft and 
ideally adapted to many industrial 
uses. Bulb is lit by pressing spring- 
mounted plastic lens button. Sup- 
plied with or without silicone rubber 
boot for moisture protection. Write 
for Hetherington Bulletin L1. 












9 switcues 


WITH BUILT-IN LIGHTS .. . 
in a variety of types and switching 
arrangements save weight and panel 
space, Write for Hetherington 
catalog. 


HETHERINGTON, INC. 
SHARON HILL, PA. 

West Coast Division, 8568 W.Washington Bivd., 

oad “ “Pe-4is 

SEE US AT THE I.R.E. SHOW—Booth 330 Computer Avenue 


ie ark, 
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ELECTRONS AT WORK 


Culver City, Cal. | 


(continued) 





FIG. 4—Spot welder control circuit us- 
ing two vibrating-ignitor tubes. Circuits 
of exciting anodes are not shown 


natura] frequency of the ignitor f, 
is nearly equal to the line frequency 
f, the amplitude of vibration and 
igniting phase are considerably 
affected by small changes of f. To 
reduce these effects, f, should be 
larger than f. Ignitors under test 
have an f, equal to about 1.2 f. 
Tolerance of f is from 90 to 105 
percent. 

The effect of fatigue of the 
vibrating reed on its function is 


Multicolor Radar for Navy 





Commander C. M. Caldwell, Bureau of 
Ships, and Robert Dressler, Chromatic 
Television Labs, view multicolor radar 
indicator at National Airport, Washing- 
ton, D. C. Heart of the new display 
system is a single-gun color crt 
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DESIGN AND DEVELOPMENT ENGINEERS! 
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Kaupp can supply your instrument cases to exact 
specification quickly and economically. Special 
shapes and odd sizes are a specialty at Kaupp and, 
in most cases, can be turned out on reasonably short 
notice. Kaupp has the experience and the metal 
working facilities for precision forming of intricate 
shapes to close tolerances. Gauges .002 to % stock 
in stainless steel, Inconel, aluminum, cold rolled 
steel, brass and other alloys. Check with Kaupp on 
your metal parts needs, now! 


c.B. KAUPP @ sons 


NEWARK WAY © MAPLEWOOD + NEW JERSEY 
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j AIRBORNE 


PRODUCTION AND DEVELOPMENT METAL FORMING FOR ELECTRONICS, CASE, mesic tiene 


NUCLEONICS, AVIATION, MARINE AND GENERAL INDUSTRY Mente 31°24, 1948 
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FOR 15 YEARS... 
High voltage, 
High current 
CAPACITANCE 
eee dependably 


@ The record of more than 15 years service, in thousands of 


installations, proves the reliability of the Lapp Gas-Filled 
Condenser. For duty at high voltages and high currents this 
unit offers the advantages of extreme compactness . . . low loss 
.. high safety factor . . . constant capacitance under tempera- 
ture variation... grounded tuning shaft...and rugged stur- 
diness. Units available in fixed or variable capacitance . . . ca- 
pacitances to 60,000 mmf; current ratings to 525 amps at 1 mc; 
voltages to 100 Ky peak, Write for Bulletin 302 with complete 
description and characteristics data. Lapp Insulator Co., Inc,, 
Radio Specialties Division, 235 Sumner St., Le Roy, N. Y. 


Lapp 
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ELECTRONS AT WORK (continued 


thought to be extremely small. 

This tube can be used for con- 
trolling and rectifying a-c power 
of commercial frequency, which de- 
mands use of thyratron, ignitron 
or excitron at present. Figure 4 
shows the circuit of a control device 
for timing the cycle of a _ spot 
welder, 

Since small capacity thyratrons 
are used at V, and V,, the whole set 
is not expensive compared with a 
one using power thyratrons. 

The authors wish to express their 
thanks to Prof. Watanabe under 
whose direction the work was car- 
ried out. They are also indebted 
to Tatsuo Suzuki, assistant profes- 
sor of Tokoku University, for his 
help in designing the vibrating sys- 
tem and to all members of the 
laboratory for help and encourage- 
ment. 

This study has been supported by 
grant in aid for the Miscellaneous 
Scientific Research of the Japanese 
Government, 
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PERTINENT PATENTS 


By NORMAN L, CHALFIN 


Hughes Aircraft Co 
Culver City, Calif 


AUTOMATIC PRODUCTION depends 
upon sensing devices, methods of 
quality control and counting. The 
patents reviewed this month encom- 
pass these elements, including two 
devices for nondestructive testing 
with ultrasonic signals. 


Comparative Standardizing 


Subject of patent 2,667,063 
awarded F. Cunningham, Jr., of 
Springfield Center, N. Y., is an 
ultrasonic inspection device. 

The invention, shown in _ block 
torm in Fig. 1, utilizes a frequency- 
modulated ultrasonic signal to ‘ex- 
cite a standard part and a similar 
part to be tested. The parts are 
driven by piezoelectric or other 
transducers and the energy picked 
up from the parts by similar pickup 
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POWER 
TRANSFORMERS 


Range — 400 - 6000 cps 
Efficiency—up to 95% 
Wattage — 6mw - 200 watts 


Depicted —6KC 100 Watt Unit Temperature—-55 to + 155° C. 
Less than 1.65 cubic inches 





PULSE TRANSFORMERS 


Pulse Width —.2-50 microseconds 
Rise Time—from .03 microseconds 


@ Blocking oscillator 
@ Pulse coupling 
@ Toroidal construction 





¥ L—3/4" 
H — 5/16” 


SUB-MINIATURE FILTERS 


For Chassis Mount 


Frequency — 2.3 -35Kc 
Impedance in -—-600-10K Ohms 
Impedance out —Grid 


@ Hermetic Sealed 
e@ Temperature Compensated 
@ Internal D.C. Isolation 





W — 23/32” iWustrated @ Balanced or Unbalanced 
L — 23/32” 4KC @ Military Specifications 
H— 11/16” Band Pass 


SATURABLE REACTORS 


Applications 


@ Servo Systems 
~~ @ Data Telemetering 


‘ 
* 





W—1" — @ Remote Frequency Control 
L—1 1/4" ‘ 
H — 15/32” ’ 


INlustrated — High Frequency Reactor Tuned by 
Varying D. C. Current 


MAGNETIC 
AMPLIFIERS 


Wattage (output) .5-200 watts 
Response —1 cycle up 


illustrated —Auto Pilot Application 
for Printed Circuit Mounting 


W—1 1/4” 
l 1 3/4” 
H— 2 5/32” 





SUB-MINIATURE TUNED CIRCUITS 


For Printed Circuit Applications 


w—1’ 
@ Multiple Tuned Transformers L—41/4" 
@ Delay Lines H — 7/16" 
@ Tuned Circuits ad Ca, 


y 


FOR ADDITIONAL INFORMATION CONTACT 


AT Lr) ACCESSORIES COMPANY 


HICKMAN MILLS, MISSOURI « 
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at low prices 





Highest quality and low prices seldom come to- 






() 


gether—but you get them in these new UNION wth 
Tubular Selenium Rectifiers. Mt 





The secret lies in a new manufacturing process 
perfected by Union Switch & Signal engineers, 
the original developers of the copper-oxide rectifiers more than 30 
years ago. Higher quality selenium discs are now being produced 
with greater precision and at lower cost than ever before. 

You can snap these rectifiers into your circuits with standard 
fuse clips or solder in with pig-tail leads. They outlast rectifier 
tubes, stand up better under vibration, use less power and give 
trouble-free service . . . all this at low cost. 

Maximum peak inverse voltages run from 36 to 9360 volts with 
condenser input filter. Maximum DC current rating is 2.5 ma., but 
other current ratings can be supplied on special order. Stacks may be 
combined in series, as full-wave bridge circuits, or as voltage 
doublers. 


Send for complete specifications. These new UNIon Selenium 





Rectifiers can lower your costs and give you the big advantage of 
rugged, trouble-free operation. 


EXPLODED VIEW showing symmetrical arrangement of selenium 
cells (spacers not required), spring-loaded in a tough, durable 
phenolic tube. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 PENNSYLVANIA 


NEW YORK HARTFORD BALTIMORE CHICAGO $T. LOUIS LOS ANGELES 
Venhoe 3-2424 JAckson 9-3122 VAlley 5-343! LOngbeach 1-3042 JEfferson 5-7300 Clinton 6-2255 
(Hempstead) (Wethersfield) 
258 Want more information? Use post card on last page 
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ELECTRONS AT WORK 


devices and reconverted. 

If the standard and test part are 
identical, a zero-output signal is de- 
veloped in the indicating device. If 
the parts differ, the differential volt- 
ages developed result in an output 
signal, 

This invention exemplifies the 
tendency of industry to seek non- 


CRYSTAL DRIVER ge 
TramsoucenS~ STANDARD carcty picnyp 


a 7 TRANSDUCERS 
CO \ {car JWOICATING 
|_DEVICE e 





FIG. 1—Standard and part tested are 
excited by ultrasonic signal and re- 
flected characteristics compared 


destructive methods of determining 
the accuracy or quality of machined 
parts. 


Nondestructive Testing 


Another example of the use of 
ultrasonic-frequency signals to in- 
spect machined or other metal parts 
is the subject of patent 2,667,780 
awarded to H. E. Van Valkenburg 
of Danbury, Conn. The patent is 
assigned to Sperry Products, Inc., 
of the same city. 

The invention entitled “Ultra- 
sonic Inspection Device” is shown 
in Fig. 2. It utilizes two ultrasonic 
vibration drive and pickup units in- 
stalled in a search unit making con- 
tact with the surface of the mate- 
rial producing a transverse or nor- 
mal beam and an oblique beam into 
the material under inspection. 

The test depends upon the beam 
entering an object, traveling 
through the object until it strikes a 
reflecting surface which may be the 
end wall of the object or a defect 
such as a fissure), and being re- 
flected back to the point of trans- 
mission. Such testing presupposes 
good coupling between the search 
unit that generates the vibrations 
and the object under test. The mere 
failure to receive back reflections is 
not an indication of poor coupling 
because such failure may result 
from other causes such as: 

(1) There may be no abrupt dis- 
continuity, as in the case of a large 
round cylinder. 

(2) The object under test may be 
too long to permit reception of a re- 
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VISIT US AT THE SHOW! 

A werm welcame awaits you at 
BOOTHS #69h, 693 
CIRCUITS AVENUE 

1.R.E, SHOW 
Kingsbtidge Armory, New York City 
March 21-24, 1955 


> RESISTANCE 
IY 


EVANOHM" (NICKEL CHROME) - | 


et w tempe 


TOPHET A” (NICKEL CHROME) 


and high temperature applicatior 


TOPHET C" (NICKEL CHROME IRON) 


F 


RODAR" (NICKEL, COBALT, IRON) — A 


fo metal seals 


CUPRON” (COPPER N 


efficient. F aad 


BALCO" (NICKEL IRON) 


of resistance. Apr ations 
FILAMENT WIRE — MODIFIED HILO’ , COBANIC’ , SYLVALOY 
GRID WIRE — MANGRID , SILVER PLATED MANGRID 


CARBONIZED NICKEL — RADIOCARB A, POLICARB , DUOCARB 


All wires available with imsulations of Enamel, 
Cotton, Silk, Nylon and Glass. Call or write for en- 
gineering assistance — the Wilbur B. Driver engi- 
neering staff welcomes an opportunity to work with 
you on special alloys for electronic applications. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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MEAN QuicK 

covers, Comes eee mes de 
bya quarter-turn with a s 
head. They’re vibration-pr 
of cam, Spring and detent 
locking torque that grips firmly. Camloc 
Quarter-Turn Fasteners cost less to install 
minimize replacement «+» fewer do the lob a 


crew driver or wing 
oof, because the action 
creates a uniform 








ERATED. Where high 
apacity is 4 factor...where 
must be done under heavy 
he answer. Spring: 
tracting sheer pin, 
among the 
dvantages. 


SAFELY AND EASILY OP 


shear-tension c 

ning and closing 

noe loads—Camioc has t 
loaded handle, ret 
positive locking are 
many design @ 









If you have any fastener problem, write for our 
catalog or specific information. 


STRESSED PANEL FASTENERS 


A complete departure from conventional eMC 
Write for illustrated brochure 


FASTENER CORPORATION 


75 Spring Valley Road, Paramus, N. 5. 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 





See us at Booth 880, Audio Ave.—Radio Engineering Show 


Want more information? Use post card on last page. 
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ELECTRONS AT WORK (continued 


INTERFACE 
REFLECTION 


BACK FACE 
REFLECTION 


BAFFLE 


GCEWERATED 


nevurctions-is a MAMA PULSE 
DEFECT PRESENT. _—f— 


i 
OBLIQUE BEAM HOTOELECTRIC TL, 
System ALARM mur | t 
SYSTEM 2 
WORMAL BEAM 9 

SYSTEM 


a) [aM ie [ swcer | 


PULSE | 
GENERATOR 


[ deta 


vias 
OBL /QUE ; ‘VERTICAL SIGMAL GENERATOR 


SIGHAL METAL OBJECT 


GENERATOR UNDER INSPECTION 
FIG, 2—-Oblique and vertical signals in- 
sure that false indications do not result 
when using ultrasonic inspection tech- 





niques 


flection within the repetition rate 
or oscilloscope sweep length, as in 
the case of a 40-foot rail. 

(3) The material may be too ab- 
sorptive to allow the beam to pene- 
trate the entire length of the object. 

(4) The contour of the object 
may be a cross-section that results 
in dispersal of the beam before it 
can be reflected from the end of the 
object. 

It is therefore necessary to be 
able to determine whether the 
ultrasonic beam is actually entering 
the object under test, that is, 
whether there is good coupling be- 
tween the search unit and the object 
effective transmission 
of the ultrasonic 


to permit 
and reception 
beam. 

To achieve the test the inventor 
causes the normal and_ oblique 
beams to be alternately transmit- 
ted through the object under test 
with a considerable delay between 
the normal beam transmission and 
propagation time of the oblique 
beam, 

Two oscilloscope indications are 
provided for the determinations. 
One responds to the oblique pulse; 
and the second to the normal pulse. 
The scope responsive to the normal 
pulse system indications 
baffled except for the back-face 
reflection that appears through a 
window in the baffle. The scope 
is arranged to allow the light of 


has its 
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New Sub-Miniature Relay 


APPLICABLE TO 
PRINTED CIRCUITS 


&: ) ALLIED CONTROL 


ALLIED TYPE KH GELAW 
SLEGTRICAL SPECIFICATIONS: cle 28 4 
has low capacity for 


CONTACTS: Maximum of double pole rated at .25 RF ' 
Switching 


amperes at 26.5 volts DC or 115 volts AC resistive 


COiL: Sensitivity —nominal 1.0 watts, maximum 0.3 
watts 
Resistance—vup to 1500 ohms 
Voltage—vup to 40 volts DC 


TEMPERATURE: Mins 60 C to plus 125°C 
VIBRATION: 10G up to 500 cycles 
SHOCK: 50G plus (operating) 


SPEED OF OPERATION: 1.5 millisecond at 


nominal voltage direct from battery supply 
and | millisecond with series resistance 


ALTITUDE: 70,000 feet or 1.3 inches of mercury 


TERMINAL TYPES: Printed circuit, solder terminals 
and plug-in 


CAPACITY: N. O. contact to case 0.85 mmf Write for catalog sheet giving complete information 


DON'T MISS ALLIED'S BOOTH AT THE I.R.E. SHOW—492 ELECTRONIC AVE, 


@ ALLIED CONTROL Q 


ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,N.¥. 





Where dependability, 


long life and uniform 


performance are 


all-important ... select 


HARD GLASS 


Miniature Beam 
Power Amplifier 


Here's another advance in the Bendix 
Red Bank “Reliable” Vacuum Tube 
program. Featuring a hard glass bulb 
and stem with gold-plated pins .. . 
plus a conservative design center of 
cathode temperature . . . the Bendix 
Red Bank RETMA 6094 can operate 
at temperatures up to 300° C, com- 
pared to an average of only 175° C. 
for soft glass bulbs. Thus, this new 
tube ideally meets aircraft, military 
and industrial applications where free- 
dom from early failure, long service 
life, and uniform performance are 
essential. 


The Bendix 6094 uses pressed ceramic 
spacers, instead of mica, for element 
separation. In other tubes, deteriora- 
tion of mica in contact with the hot 
cathode causes loss of emission which 
is greatly accelerated under shock and 
vibration. Ceramic eliminates this 
problem and greatly reduces damage 
caused by fatigue failure of parts. 


For complete details on our special- 
purpose tubes, write today. 


ELECTRICAL RATINGS* 


Heater voltage (AC or DC)** 

Heater current 

Plate voltage (maximum DC) 

Screen voltage (maximum DC) 

Peak plate voltage (max. instantaneous) 

Plate dissipation (absolute max.) 

Screen dissipation (absolute max.) 

Cathode current (max. instantaneous 
peak value) 

Heater -cathode voltage (max.) 

Grid resistance (max.) 0.1 megohm 

Grid voltage (max.) ‘ +5.0 volts 

(min.) ~ 200.0 volts 

Cathode warm-up time 45 seconds 

(Plate and heater voltage may be applied simultane- 

ously.) 


6.3 volts 
0.6 amps. 
275 volts 
275 volts 
550 volts 
12.5 watts 
2.0 watts 


100.0 ma 
* 450 volts 


*To obtain greatest life expectancy from tube, avoid 
designs where the tube is subjected to all maximum 
ratings simultaneously. 


**Voltage should not fluctuate more than «5%. 


MECHANICAL DATA 


9 pin miniature hard glass— 
gold plated tungsten pins 
Bulb iva ; Hard glass—T6% 
Max. over-all length Sdses 
Max. seated height. . 
Max. diameter 
Mounting position 
Max. altitude 
Max. bulb temperature 
Max. impact shock. . 
Max. vibrational acceleration 
(100-hour shock excited fatigue test, sample basis.) 


Manviacturers of Special- 
Purpose Electron Tubes, fa- 


verters, 


Dynamotor 
Regulators, Fractional D.C, 


Motors 


EATONTOWN, N. J. 


ond A.C. and D.C, 


West Coast Soles and Service: 117 E. Providencia Ave., Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd $i., New York 17, N. Y. 
Canadion Distributor: Aviation Electric itd., P.O. Bex 6102, Montreal, P.Q. 


Want more information? Use post card on last page. 





ELECTRONS AT WORK (continued) 


the indication of the back-face re- 
flection to fall on a photocell and 
relay circuit. Any flaw in the ma- 
terial under test will upset the 
reflection and either change its po- 
sition or reduce the brightness, 
resulting in an alarm when the 
change in light condition is de- 
tected by the photocell. 

The scope responsive to the ob- 
lique signal system will show a 
reflection whenever a flaw in the 
material is present but, as pointed 
out above, the absence of an indica- 
tion is not the criterion of a flaw 
unless the beam is actually enter- 
ing the material. This is deter- 
mined by the normal beam-indicat- 
ing system as described above. 


Tolerance Testing 


Patent 2,667,970 for an “Auto- 
matic Limit Bridge” has _ been 
awarded to Joseph C. Bregar of 
Winston-Salem, N. C., and assigned 
to Western Electric Co. of New 
York. 

This invention relates to a limit 
bridge circuit comprising two con- 
ventional Wheatstone bridges elec- 
trically separated by two rectifier 
units. The device is used for toler- 
ance testing of circuit elements. 

“In the past,” according to the pat- 
ent specifications, “attempts have 
been made to utilize two separate 
Wheatstone bridges wherein an ele- 
ment to be tested was connected in 
common with the two bridges. One 
of the bridges contained a standard 
low-limit resistance arm, the other 
bridge contained a standard high- 
limit resistance arm. The two 
bridges were then balanced so that 
current-responsive indicating means 
connected across each of the bridge 
circuits would indicate an unbalance 
in either of the bridges in the 
event that the element to be tested 
did not fall within the required 
tolerance range. 

“This method of testing neces- 
sarily involved rather tedious ad- 
justment of each of the bridges in- 
asmuch as the current flowing 
through the common arm contain- 
ing the element to be tested was a 
combination of the currents from 
each of the two bridges. A further 
disadvantage encountered by the 
use of this method was that it re- 
quired two indicating means that 
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“F SILICONES 


1. COIL MOUNTING — GB-112S. Machined by C-D-F; sawed to shape 


3. SHEET WASHER — GB-112S. Punched out, characters stamped 


holes drilled, slot end-milled, large holes fly cut, characters 


stamped 


4 COIL HOLDER GB-112S. Cut from sheet stock, then sawed 
to shape, drilled in jig, slot end-milled Work done by C-D-F 


2. AIRCRAFT TERMINAL BOARD — GB-112S. Customer fabricated 


5. SILICONE VARNISHED FIBER 
GLAS TAPE made in uniform 
thickness, in a wide fange of 
widths 


C-D-F SILICONE TAPES are recommended for 
Class H insulation. It’s been proved that silicone 
insulation has 10 times longer life than Class B in- 
sulation, even at the temperature limits of Class H. 
There are two types of C-D-F Silicone Tapes and 
Sheets: (1) Silicone varnished fiberglas; (2) Silicone 
rubber fiberglas. Each has the following properties: 


® High temperature resistance 
® High dielectric strength 


® Resistance to moisture 
® High tensile strength 
® Flexibility 


Both grades meet A.I.E.E. Standard for Class H 
insulation. They resist mild alkalis, non-oxidizing 


® Low dielectric loss 


acids, mineral oils, oxygenated solvents. Silicone 
rubber fiberglas is recommended for many applica- 
tions requiring a flexible abrasion-resistant material 
with good thermal conductivity. C-D-F Silicone tapes 
and sheets are available in a wide range of sizes in 
continuous rolls. For complete details, write for 
echnical Bulletin #47. 
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C-D-F SILICONE DILECTO LAMINATED PLASTIC 


Many of the parts illustrated were manufactured and 
fabricated by C-D-F ... 
ence, forward-looking engineering and modern facili- 
ties that can be put to work for you. C-D-F is a 


who has a wealth of experi- 


dependable source of supply for insulating materials, 
and is noted for its fair pricing, for producing high 
quality products on schedule. Why not call in a 
C-D-F sales engineer on your problem. Or, write for 
Pechnical Bulletins: 


#25—complete data on GB-261S, a fiberglas silicone 
laminate made of a staple filament woven fiberglas 
cloth and silicone resin in sheet form; #¢57—covers 
glass base silicone metal clad laminates; #¢42—post- 
forming grade of glass base silicone in sheet form; 
+23—GB-112S, fine weave continuous filament woven 
fiberglas with silicone resin, sheets, tubes, rods, 
molded shapes. 


See our general catalog in Sweet's Design File for more data, the address 
and telephone number of your nearest C-D-F sales engineer. Also, write 
for technical bulletin and specific catalog, free test samples, or send us 
your print for quotation. 


9 (zinenttl Diennd Fle 


CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 16, DELAWARE 
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For Immediate Delivery 


@MINIATURE A.C. MOTOR 


Visit the exhibit at our 
Belmont Plaza Hotel suite 
NAT'L 1.R8.E. CONVENTION 
New York City, Mar. 21-24 


@STANDARD SIZE 10 MOUNTING DIMENSIONS 


®CLAMPED BEARING RACE CONSTRUCTION 


@ LOW PRICE 


# 


; ee 


These precision A.C. motors are supe- 
rior in construction to motors previously 
available. Deliveries are made 
from stock. 


Also in production are complete 
lines of transmitters, receivers, control 
transformers, resolvers and differen- 
tials of size 10, size 11 and size 15 
synchros, miniature D.C. motors and 
other electronic components. 


For full engineering information, 
drawings, electrical characteristics 
etc. write or telephone T. W. Shoop, 
Sales Mgr. Telephone (Phila.) MAdi- 
son 6-2101. West Coast Rep. Wm. J. 
Enright, 988 W. Kensington Rd., Los 
Angeles, Calif. MUtual 6573. 


LOOK TO © re FOR SYNCHRO PROGRESS 


Want more information? Use post card on last page 


ELECTRONS AT WORK (continued) 


had to be correlated in some man- 
ner in order that a single indication 
would be given as to the accepta- 
bility of the tested element. 

“This invention provides a com- 
pletely automatic double bridge for 
tolerance-testing circuit elements 
wherein only one of a connected 
pair of high and low-limit bridges 
passes a current at any one time 
through a single indicating means 
connected to both of the bridges to 
give an indication of the magni- 
tude of the element under test.” 

Three arrangements of the cir- 
cuit of the invention are shown in 
Fig. 3. 

Two Wheatstone bridges are 
shown in Fig. 3A formed by resis- 
tors R,, R., R and R, and by resis- 
tors R, R,, R, and R,. Resistors 
R and R, are common to both 
bridges. If the unbalance occurs in 
the right-hand bridge, conduction 
occurs in diode V, through the 
meter. If the unbalance is in the 
left-hand bridge, diode V, conducts 
through the meter. 

The arrangements of Fig. 3B 
and (C) are modifications of the 
circuit shown at (A) described 
above. 


High-Speed Counting 


A counting and grouping device 
has been awarded patent 2,617,593. 


FIG. 3—-Basic comparison circuit (A) 
and modifications (B) and (C) 
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ELECTRONS AT WORK (continued) 


The inventors are M. Audier and 
E. W. who have assigned 
the patent to Cutler-Hammer, Inc., 
of Milwaukee, Wis. 


peeger 


I 
, COUNTER 
CONTROL 


FIG. 4—High-speed counting and col- 
lecting device uses make-and-break 
contact as shown 


ce oer ee 
COWNECT 
To cIRCONT 


OF FiGa 


PHOTOELECTRIC a aS 


AMPLIFIER 


; it 


—__—— OBLIQUE 
~ LIGHT SOURCE 
wD... fF _Wews- 
PHOTOTUBE gem _ PAPERS 
AND = : — = 
noveins CONVEYOR 


FIG. 5—Photoelectric modification of the 
circuit of Fig. 4 employs light source 


The purpose of this invention is 
the automatic high-speed counting 
and grouping of such things as the 
newspapers leaving a press room 
on the delivery conveyor. 

Figure 4 is a representation of 
the circuit of the invention and 
Fig. 5 is a photoelectric modifica- 
tion of the circuit. The circuit is 
built around a pair of thyratrons 
operated in flip-flop fashion by sig- 
nals derived either from a contact 
switch that changes the bias volt- 
age on a particular input of the 
flip-flop or by the output of a 
photoelectric amplifier. The switch 
is designed to make contact after 
each paper passes. 

In the phototube application, re- 
flected light from an oblique light 
source results in light and shadow 
areas, which result in alternate 
pulses to drive the counter flip-flop. 

The output of the flip-flop op- 
erates a ratchet counter device in 
the plate circuits. 
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Cppe’ S SIZE — SERIES SYNCHROS 


Crailable Now! 


In quantity production . . . available for im- 
mediate delivery ... is this high perform- 
ance series of standard Size 11 Synchros 


. 1.062” diameter. 


Minimum weight—| full oz. lighter! Mag- 
netics of optimum proportions are built 
into: 

® Transmitters ©@ Differentials 

® Receivers ® Control Transformers 


® Sine-Cosine 
Generators 


® Resolvers 


Another product of the engineering team 
which pioneered precision synchros. 


Visit the exhibit at our 
Belmont Plaza Hotel 
Suite NATL LR.E. 
CONVENTION, New 
York City, Mar. 21-24 


For information, write or 
phone T. W. Shoop, Sales 
Mgr. Phone (Phila.) MAdi 
son 6-2101. West Coast 
Rep. Wm. J. Enright, 988 W 
Kensington Rd. Los Angeles 
MUtual 6573 


LOOK TO ya FOR SYNCHRO PROGRESS 
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Production Techniques 


Edited by JOHN MARKUS 


V-Shaped Trough Aids Threading of Cathodes for Electropolishing 


Method of loading cathodes for reliable type tubes on conductive wire in preparation 


for electropolishing before spraying with electron-emitting coating 


LOADING of cathode sleeves onto 
long lengths of wire in preparation 
for electropolishing is accomplished 
in Tung-Sol’s Bloomfield, N. J. plant 
with the aid of a V-shaped metal 
trough attached to a metal base. 
The sleeves are placed in the trough 
and the wire is poked through them 
repeatedly until filled. This elimi- 
nates strain previously en- 
countered when placing the sleeves 


eye 


one by one on the wire. 

Rubber fingers are worn by the 
operator to prevent contamination 
of the sleeves. The electropolishing 
operation removes oxides and sur- 
face impurities during 
manufacture. About three minutes 
cleaning gives the desired results. 


acquired 


Flush-Panel Doors Serve as Tops for Engineering Desks 


SINGLE-PANEL flush-type doors used 
in connection with two-drawer steel 
filing cabinets and legs made from 
closet rods provide versatile work 


centers for engineers in the Pa- 
ramus, N. J. plant of Avion Instru- 
ment Corp. 

wn 

The most common arrangement 


— 


he ae 
«Se 


rn 


involves placing the filing cabinet 
at the end of the door. A length of 
two-by-four is screwed under the 
door at the right end and holes are 


Inexpensive engineering-department desks made from doors, dowel rods and filing cabinets have added advantage of keeping confiden- 
tial material within reach while meeting security requirements. Note use of simple metal plate and hasp for locking two-drawer files 
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Gone! 


KESTER “44” RESIN, PLASTIC ROSIN AND “RESIN-FIVE”’ 
FLUX-CORE SOLDERS owe their production line popu- 
larity to the simple fact that they provide the exactly 


right solder for every soldering application. It’s not 
difficult to realize why Kester is consumed so rapidly 


... because of its great adaptability to so many differ- 
ent soldering operations. 


SEND TODAY for Kester’s new 78-page informative textbook 
“SOLDER ... Its Fundamentals and Usage.” 


KESTER SOLDER 


cS O M PA N Y 4204 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
ELECTRONICS — March, 1955 


Want more information? Use post card on last page 


267 





drilled in this to take wood rods of 
the size used in clothes closets. A 
single drawer is then suspended un- 
der the center of the door to com- 


Deep-Well Bins Hold 


SECAUSE OF the large size of a color 


tv chassis, it is desirable to support 
it as close to the front edge of the 
bench as possible during assembly 
on a moving-conveyor line. In the 
Westinghouse plant at Metuchen, 
N. J., the wood pallets are so de- 
signed that the edge of the chassis 
rides just about directly over the 
edge of the bench. This places all 
terminals within easy arm reach 
of the operator. Parts needed at 
each work position are therefore 
stored in various types of contain- 
ers that hook over the front edge of 
the bench. 

Cake pans are widely used for 


plete the assembly of the desk. 


A variation found satisfactory 


where space is critical involves 


placing the file cabinet in the center 


Deep-well wire holders and cake pans 
support parts on moving-conveyor line 


of the door, with legs at both ends 
and the pencil drawer on each side 
of the filing cabinet, to serve two 


engineers. 


Precut Leads on TV Assembly Line 


small parts such as resistors and 
capacitors. These pans are held by 
U-shaped pieces of strap metal vhat 
are bolted to the pan and hook over 
the angle iron that runs the length 
of the bench. 

Lengths of stored in 
deep-well containers made by tack- 


wire are 
ing various lengths of cardboard 
tubing into holes drilled in pieces 
of plywood. Again strap iron is 
used for hooking the plywood pieces 
the Masking tape is 
used to close the lower end of each 


onto bench. 
length of tubing. Some plywood sup- 
ports have five containers and some 


have seven. 


Automatic Riveter Makes Resistor Terminal Boards 


PHENOLIC PLASTIC resistor boards 
are drilled and turret terminals in- 
stalled automatically at a rate of 
18 terminals per minute by a ma- 
chine in the Baltimore guided mis- 
sile plant of The Glenn L. Martin 


Co. This compares with a production 


rate of 6 per minute when the lugs 
were installed by hand and drilling 
was a separate operation. 

The basic machine employed is a 
General Drivmatic, made by Gen- 
eral Riveters Inc., Buffalo, N. Y., 


having an automatic indexing 


When the start button is pressed, this machine automatically produces terminal 
boards from phenolic blanks. The operator can tend three or more machines simul 
taneously since her work merely involves removing finished boards and reloading 
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carriage. A rotating hopper on the 
side of the machine feeds turret 
lugs in an inverted position down 
a chute to a release gate. The stand- 
ard riveting head has been replaced 
with a dual head, 

At the start of an operating cycle, 


Manual method of staking turret termi- 
nals in plastic boards, using air-actu- 
ated squeeze-type riveter 
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Joy AXIVANE Electronic Cooling Fans are 
expressly designed to meet the needs of this 
exacting field of service. They are built in a 
complete range to suit any requirements, such 
as: spot cooling of ventilated units where local 
high-temperature conditions arise; heat re- 
moval from pressurized or hermetically-sealed 
units; or heat removal where space is so re- 
stricted that natural ventilation through the 
unit or over its surface is insufficient. Important 
operating advantages of these fans are their 
strength, high resistance to shock and vibra- 
tion, and efficiency in low or high-pressu 
service. Aluminum and magnesium construc- 
tion keeps weight at a minimum. 

Available in sizes from 2” I.D. up, these Joy 
Fans are built to meet all present Air Force 
and Naval electronic specifications. They can 
be furnished with totally enclosed or explo- 
sion-proof motors, if desired. 


Creal a GP Cugintty 
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Want more information? 


In general, keep these facts in mind: that 
the light, compact design, low power con- 
sumption and high overall efficiency of Joy 
AXIVANE Fans provide more satisfactory 
cooling for electronic equipment in either 
air-borne or surface units. 

If you have a problem i 1 heat dissipation 
from electronic units, let us ‘ales at your dis- 
posal JOY’S experience as the world’s largest 
manufacturer of vaneaxial-type fans. @ Write 
Joy Manufacturing Company, Oliver Building, Pitts- 
burg 22, Pa. In Canada; Joy Manufacturing 
Company, (Canada) Limite ed, Galt, Ontario. 


Use post card on last page 












Allen-Bradley Co., producers of motor controls, use 
several Artos CS-6 automatic wire cutting and 
stripping machines in their Milwaukee plant. 


3000 STRIPPED WIRE LEADS in one hour 
+--each precision-cut with both ends per- 
fectly stripped. That's the speedy pace set 
by the Artos CS-6 in producing wire leads 
up to 15 inches in length! Production 
fates vary in proportion to the length cut. 


due to the human element are eliminated. There 
_ is no cutting of strands or nicking of solid wire. 


PROVED PERFORMANCE 
Time-consuming hand stripping jobs which 
_ once were a bottleneck in many plants are gone 
forever. As a result, Artos automatic wire 
strippers are paying their way in the mass pro- 
duction of television and radio sets, electrical 
appliances, motor controls and instruments of 
all kinds, 

Plan now to cut wire stripping costs in 
your plant... with the high speed, automatic 
Artos CS-6. 


CS-6 CAPACITY 


Finished Wire Leads Per Hour: 
lengths to 15°’, 3000; 64''-97”’ lengths, 500. 


Stripping tength: 144'’ max. both ends. 
Cutting Length: max., 97'’; min., 2"; special, %4"’: 


WRITE FOR 
BULLETIN 





2743 South 28th Street ie 





Descriptive technical sheet tells how the Artos 
CS-6 can save you money, manpower and time. 





leer pa hour 


A 
2-Conductor Twisted Wire 

A CRA RS LT 

Single Conductor Solid Wire 

ees 

2-Conductor Parallel 
Stranded Wire 

St See 
300 Ohm Television Wire 

ll AUR 

$) Cord 


Heater Cord 


Braided Cord With 
Rubber Jacket 


Avtomatic Wire Cutting and Stripping 


NOINTERING CO. 


Milwaukee 46, Wisconsin 


Want more information? Use post card on last page 
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After putting in terminals on one side of 
board, the machine automatically shifts 
the board over and starts installing the 
other row of terminals. Air cylinders are 
used for actuation 





Terminal feed mechanism on side of 
machine, Rotating hopper orients termi- 
nals and feeds them upside down to 
chute, Gate in chute holds terminals and 
releases them one at a time 


one head descends to drill the hole 
for a terminal. Simultaneously a 
linkage opens the terminal gate, al- 
lowing one terminal to continue 
down the chute, invert itself at 
the end of the chute, then slide 
down copper tubing into the rivet- 
ing head which is then in its 
standby position. 

Next, the drill retracts auto- 
matically, the riveting head swings 
into position and the riveting punch 
comes down to push the terminal 
into the drilled hole with sufficient 
force to swage it against the anvil 
underneath, The riveting head then 
retracts and the carriage indexes 
automatically to the next position 
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Let Sylvania 
make your 
tube socket 


; ~ H-V Corona 
W 5 


e Lh 


come to life! 


D ° ° Printed Circuit 
ESIGNERS find quick, economical 


solutions to tube socket problems by 
taking their special designs to Sylvania. 
(More often than not they’re in doodle 
form.) We can do the same for you. If 
you need something new in a socket, 
go ahead and doodle it. Sylvania will 
translate it into three dimensions and 
supply you with engineering samples. 


Sylvania has produced millions of 
sockets in over 150 varieties to fit 
every description. Most of these were 
developed to fill a specific product or 
production need. Now, many are 
standard items and may offer an even 
quicker solution to your current 
requirements. 


Dynamotor 


Use this handy 
coupon to write for Sylvania‘s 
Electronic Components catalog. 


Dept. C208, 
Sytvania Evectrric Propucts Inc. 
1740 Broadway, New York 19, N. Y. 


Please send catalog of Sylvania 
Electronic Components. 


Name 
Syivania Evecrric Propucts Inc., 1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 

University Tower Bldg., St. Catherine Street, Montreal, P. Q. 


LIGHTING . RADIO ° ELECTRONICS 
TELEVISION . ATOMIC ENERGY 


Company 


Address 





lS 


eee ew oe ee ee ee ww we ww ew ee 
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PRODUCTION TECHNIQUES (continued) 


‘Diamond H’ Miniature, Hermetically 
Sealed, Aircraft Type Relays 


HAVE A 
WIDER 


RANGE 
OF 
PERFORMANCE 
CHARACTERISTICS 


Shown Actual Size ; 
Drilling head in position 


1" you need a relay that will operate consistently under extremely 
critical or downright adverse conditions, there’s an excellent possi- 
bility your requirements can be readily met by one of the multitude 
of variations possible with the basic “Diamond H” Series R relay. 
Originally designed to meet all requirements of USAF Spec. MIL- 
R-5757B, they far surpass many. They’re adaptable to a wide 
variety of applications . . . guided missiles, jet aircraft, fire control 
and detection, radar, communications, high speed camera, geophysi- 
cal and computer apparatus, for example. 


TYPICAL PERFORMANCE CHARACTERISTICS 
10-55 cycles at 1/16” double amplitude 
55-500 cycles at 15 “G” 
5§5-1,000 cycles at 15 “G” 
§5-2,000 cycles at 10 “G” 
Temperature Range: —55° to + 85°C. 
65° to + 125°C, 
—65° to + 200°C. : 
Coils: Resistances—1 ohm to 50,000 ohms 
Arrangements—single coil; 
two independent coils, either or both of which 
will operate unit 
Insulation Resistance: 1,000 megohms at room temperature 
100 megohms at 200°C, 
450 to 1,250 V., RMS 


24 V. models 10 ms. or less; dropout less than 
3ms. 


30V., D.C.; 115V., A.C.; 2, 5, 7% and 10A., 
resistive; 2 and 5A. inductive. 

Minimum 100,000 cycles life. 

Low interelectrode capacitance — less than 5 
mmf, contacts to case; less than 24% mmf. 
between contacts, 

Special Ratings: to 350 V., D.C., 400 MA., or 
other combinations including very low volt- 
ages and amperages or amperages to 20. 


Vibration Resistance: 


Riveting head in position. Terminal was 
previously dropped into conical lower 
member where it is held by spring in 
upright position until die descends 


Dielectric Strength: 
Operating Time: 


Contacts: 


Operational 


Shock Resistance: 30, 40 and 50 “G” plus 


Mechanical 
Shock Resistance: up to 1,000 “G” 


9 standard arrangements to meet all needs — 


Mounting: 


Size: 
Weight: 


plus ceramic plug-in socket. 
1.6 cu, in. 


4 oz. or less 


Call on “Diamond H” engineers to work with you in 
developing a variation to meet your specific requirements. 


THE HART MANUFACTURING COMPANY 


202 Bartholomew Avenue, Hartford, Connecticut 


Want more information? Use post card on last page 


Die in lowest position, for holding down 
lug while it is being swaged underneath 
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we Sa 
SOON! > ea 


NEW % ~e ite a 
STANDARD | Py -> [poms a 


SIZES. OF 
HUDSON ‘FULLY- EQuIPEaD PLants 


PRECISION 
DRAWN 
CLOSURES 


> 


WATCH 
HUDSON 
MESSAGES 

IN COMING 
ISSUES! 


Offering designers 
and production 
engineers the 
economy of HUD- 
SON standardized 
production of 
cases and covers 
made to precision 
requirements. 
Solve your closure 
problems at lower 


cost with the most ... THREE COMPLETE SERVICES 1 


complete stand- 


ard Hine in the Hudson Standard Metal Closures a 


| 
paeety’ Over 1000 economical standard types mean HUDSON can 
supply precision components at commercial prices. A wide / 
VISIT variety of optional features make it.possible to solve J / 
BOOTH all but the most unusual closure requirements with / 
472 standard types selected from.HUDSON stocks. 7 


ELECTRONIC Hudson Quality Metal Stampings 

AVENUE ‘Metal parts produced to your exact specifications at prices / 
that reflect the economies of mass produétion methods. / 

1.R.E. Hudson can work to close tolerances and maintain y/ New 


SHOW uniformity throughout production tuns, Quotations supplied / “Arapy 


promptly on receipt of drawings. | 
ARMORY Hudson Sheet Metal Facilities iw . Ja 


cotolog, Full descriptions of 


NEW YORK Depend on HUDSON for expert fabrication of simple or oll andar items. ond com: 
CITY complex sub-assemblies. Facilities include certified welding plete information 


NOW! wm 


te 


KINGSBRIDGE 


Hudson 
; fs : : metal work) focittt les, Call 
March 21st of alloys, silver soldering, brazing and chrome plating, or oe tee eipes ipa 


to 24th 


2 Precision Components of 4 HUDSON 
Steel, Aluminum, Copper, })) TOOL & DIE COMPANY : INC 
Brass, Mu Metal 118-122 SOUTH 14th ST, NEWARK 7, MJ, 
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30 Years of Leadership 


POTTER 4 
Capacitors 9“ 


‘ye @emarks the Thirtieth Year that The 
Potter Company has devoted its ef- 
forts to the design and construction 
of special capacitors to meet specific 
customer application ...so 


If your product reputation hinges on dependable 
performance of quality components — 


SPECIFY POTTER CAPACITORS 

If you need flexible production facilities for 
capacitors engineered to fit your needs — 

SPECIFY POTTER CAPACITORS 

Write today for Free Catalog of the complete Potter 


Line of Capacitors and Radio Noise 
Filters. Address Department A. 


SPECIALISTS 
PIxET PAPER 
CAPACITORS 


1950 SHERIDAN ROAD 
NORTH CHICAGO, ILL. 


Waat more information? Use post card on last page 





PRODUCTION TECHNIQUES (continued) 


Method of inserting hole-skipping pin on 
indexing member under carriage 


that is to receive a rivet. 

Positions can be skipped simply 
by inserting threaded pins into 
holes provided for, the purpose on 
the sawtooth indexing member un- 
der the carriage. These pins prevent 
the indexing pawl from dropping 
into that notch. 

The method formerly used in- 
volved drilling all holes first, then 
having the operator install each 
rivet in turn with a one-shot rivet 
squeezer made by Chicago Pneu- 
matic Tool Co., Detroit, Mich. and 
modified by addition of a new jaw 
for the turret terminals. The oper- 
ator inserted a terminal, lifted 
board and terminal up to the upper 


Operating the manual riveter. Protruding 
rod moves upper die down against light 
spring action. Operator inserts terminal 
in board, brings board into upper jaw 
as shown, then pulls down jaw with left 
hand te insure that terminal seats per- 
fectly. Pressing foot pedal then pulls 
down cable attached to actuating air 
valve of riveter 
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INSTRUMENT CORPORATION 


aT 
\raior ab 


assures high accuracy and 
SS super-dependability to the 
most rigid specifications 


OF AMERICA 


HY" 


ny i Ls 


4 


la tat li struments 

and equipment inciuding 
SYNCHROS, GYROS, RADAR 

FIRE CONTROL, TEST TABLES 

ind other CRITICAL APPLICATIONS 


ae 
Cee ae te 

ips Wet. 4 ODE ‘itaiel 
wvnibloe dit 


4 
oe 


® SIZES: .035” to 36” Diameter, Cylindrical or Flat 


@ CROSS-SECTIONS: Ring Thickness .005” 
to .060” or More 


© FINISH: 4 Micro-Inches or Better 


@ BREAKDOWN: 1000 V or More Hi-Pot 
Inter-Circuit 


® RING HARDNESS: 70 to 95 Brinell 


@ SURFACE PROTECTION: Palladium and Rhodium, 
or Gold Prevent Tarnish, Minimize Wear & Noise 


amet aes 


ra eee c po 
man a A Sy hat 
ee oi Ua = Sas 
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SAVE DRAFTING TIME 


Right Way to 
MEASURE MACHINE SCREWS 


By dimensioning and naming machine screws as 
indicated, you avoid misunderstanding, cut down 


on drawing changes and save time in purchasing. 


FLAT HEAD UNDERCUT OVAL HEAD 
FLAT HEAD 


ROUND HEAD TRUSS | BINDING HEAD 


(or oven) 


i cas 7 sii 





FILLISTER HEAD 


HEXAGON HEAD HEXAGON HEAD 
(trimmed) (upset) 


CREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


WRITE FOR 50 NORWOOD ST., TORRINGTON, CONN 
OuR CATALOG 


Want more information? Use post card on last page 


PRODUCTION TECHNIQUES (continued) 


jaw to insure that the terminal was 
properly seated in the board, pushed 
a projecting rod to bring jaw and 
work down, then pushed the foot 
pedal to actuate the machine and 
anchor the terminal. 


Sliding-Average Computer 
for Tube Quality Charts 


Method of using sliding-average com- 
puter. Straightedge is held on zero line 
of chart to serve as convenient stop 


WITH QUALITY control charts it is 
often desirable to keep a moving or 
sliding average of the ten preceding 
points on the chart. The tedious- 
ness of this task has been overcome 
in Tung-Sol’s Bloomfield, N. J. 
plant with the aid of a small com- 
puting device utilizing the body of 
an old fountain pen, The ink mech- 
anism is replaced with a three-inch 
length of 6/32 threaded rod having 
a small roller projecting at the 
former position of the pen. On this 
threaded rod is a small loop of wire 
that protrudes through a slot cut 
lengthwise in the barrel of the pen, 
to serve as the indicator. Along- 
side the slot is cemented a scale 
that is developed by relating the 
diameter of the roller to the value 
assigned to the horizontal lines on 
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for economy... 
for quality... 
specify... Maat. el Ae aoe 


CLOSE TOLERANCE 


--AMINIATURE CAPACITORS 


EFCON Polystyrene Miniature Capacitors 
have become in two brief years the standard 
for the electronics industry ... wherever close 
tolerances are important. They have proven 
exceedingly successful for filters, timing circuits, 
precision instruments, analog and digital 
computors ... plus many other applications. 


EFCON Close Tolerance Polystyrene 
Capacitors are mass produced in two styles: 
Type PC has a rigid cardboard tube 
construction: Type PH is hermetically sealed 
in a metal case with glass-to-metal, solder-sealed 
terminals. Both types feature non-inductive 
extended foil construction with leads soldered 
directly to the foil... assuring minimum 
contact resistance. 


Thanks to advanced engineering and special 
production techniques ... EFCON Polystyrene 
Capacitors are consistently made to tolerances 
closer than + 1%. They are available in a 
range of standard capacitance values from .001 
to 2 Mfd. Non-standard values are made tc 
customers’ specifications. 


where close tolerance 


is standard tolerance 


PERFORMANCE DATA 


EFCON Close Tolerance Polystyrene 
Capacitors provide excellent stability over an 
extended temperature range .. . along with an 


OTHER EFCON CAPACITORS extremely high insulation resistance (10'* 


Type TH “Tefion”’* Film Capacitors . . . for high 
temperature applications. Hermetically sealed. 
Type MH “Mylar’* Film Capacitors . . . hermetically 
sealed in metal cases and mass produced with 

tolerances of 5%, +2% and +1% 

Type MC “Mylar”’* Film Capacitors . . . made with 
wax impregnated cardboard tubes. 

Type S Molded Silver Mica Capacitors. 


Write Dept. C for technical data which includes new 
charts describing average temperature characteristics 
for capacitance .. . power factor . . . insulation resistance 


ohms at 25°C). They have a negative 
temperature coefficient of less than — 100 
PPM/ °C). In addition to a very low dielectric 
absorption ... EFCON Polystyrene Capacitors 
feature the lowest dissipation factor of any 
film capacitor. They are tested at a DC voltage 
of at least 250% of rated voltage at 25°C. 


* DuPont Trademark 


ELECTRONIC FABRICATORS, INC. 
682 Broadway, New York 12, New York 
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POLYPENCO® 


Gives You Excellent UHF Insulation PLUS 
The Economies of Superior Machinability 


@ With POLYPENCO Q.-200.5 rod and standard metalworking tools, 
you can now machine a wide variety of UHF components right in your 
own shop. POLYPENCO Q.-200.5 gives you exceptional insulating 
qualities, and machining assures low production costs. Even the most 
precise operations—milling, drilling, tapping or turning—can be ac- 
complished to close tolerances. With POLYPENCO Q.-200.5, you also 


get many other advantages: 


® Direct control of fabrication. 
®@ Uniform high quality in every piece. 
® Immediate delivery of rod 
Ye" to 3%" dia.—4' to 8’ lengths. 
@ Other shapes on special order. 


Dielectric Constant: 2.4 to 2.5 
Dissipation Factor: <0.0002 at 30 mc 


Dielectric Strength: 350 V/mil 
OUTSTANDING PROPERTIES Impact Strength: 3.6 to 4.5 ft. / lb. / in. 


Form Stable to 400° F. 
Rigidity, strength, transparency 


WRITE FOR BULLETIN 


The POLYMER CORPORATION of Penna. : Reading, Penna. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 


OLYPENCO’ Q-200.5 
nylon...teflon*... other non-metallics 


Warehouse stocks: Reading + Chicago » Los Angeles » Newton (Mass.) * Branford (Conn.) 
*wodemart ter Du? ont tetraflvorcethylene resin 
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PRODUCTION TECHNIQUES continued 


the chart. Additional scales can be 
placed on the pen to accommodate 
other chart ranges. 

In use, a straight edge is placed 
along the lowest horizontal line of 
a chart. The computer is zeroed by 
rolling in reverse, then held on the 
first point and rolled down until it 
hits the straightedge. This is re- 
peated in turn for the nine other 
points. The indicator then reads 
the value of the sliding average for 
those ten points. 


Rotating Bolt Actuates 
Shake Table 


REQUIRED VIBRATION tests of com- 
plete electronic assemblies for the 
Matador guided missile are made 
in minimum time at the Baltimore 
plant of The Glenn L. Martin Co. 
on a simple shop-improvised shake 
table. The frame of the machine 
was constructed in the plant by 
welding together various pieces of 
structural steel plates and tubing. 
The heavy steel table is supported 


Bottom view of shake table, showing 
bearing supports for eccentric weight 
and method of extending motor shaft to 
drive the weight 
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Visit the 


HUGHES EXHIBITS 
Booths 757.755. 757 


NATIONAL CONVENTION 
and 


RADIO ENGINEERING SHOW 


New York € ity, March 21, 22, 23, 24 
Headquarters, Waldorf-Astoria Hotel 
Exhibits, Kingsbridge Armory 


SCANNING 
ANEW 
HORIZON 


Shown here is 
new magnetic 
drum memory for 

the Hughes 
sirborne digital 

puter. Many 
of the techniques 
t employs w be 
ssed in the 
ground radar 
data processing 
systerr 


ELECTRONICS — March, 1955 


Hughes, pioneer developer of 
airborne digital computers, and 
leader in radar fire control, 
now enters the field 

of ground radar and data 


processing systems. 


Important new programs are 
under way in the Radar Re- 
search and Development Divi- 
sion for the development of 
ground radar and data process- 
ing networks. In these projects, 
Hughes engineers are drawing 
on their extensive experience in 
the successful development of 
radar fire control systems and 
airborne computers. 

The data gathering for these 
ground networks will be per- 
formed by very high power radar 
using advanced high-speed scan- 
ning techniques developed by 
Hughes under sponsorship of the 
U. S. Navy. The processing, 
transmission, and correlation of 
the great mass of data involved 
will be handled by large-scale 
digital systems. This equipment 
must be designed to meet strin- 
gent tactical requirements for re- 
liability and maintainability. 


Of the types of work included: 


Scientific 
and 
Engineering 


Staff 


TRANSISTOR CIRCUITS 
DIGITAL CIRCUITS 


MAGNETIC DRUM AND 
CORE MEMORIES 


LOGICAL DESIGN 
PROGRAMMING 
ADVANCED RADAR TECHNIQUES 


Engineers 
and Physicists 


Application of the techniques, 
special knowledges and individ 
ual talents indicated here is 
creating positions at all levels in 
the Ground Systems Department 
Engineers and physicists with 
experience in the fields listed, or 
those with exceptional ability in 
these directions, are invited to 
consider joining our Staff 


REGEARCH 


AND DEVELOPMENT 


LABORATORIES 


Culver City, Los Angeles County, 


California 





PRODUCTION TECHNIQUES (continued) 


from the four corners of the frame 
by Bungee cord such as is used in 
aircraft for shock-mounting equip- 
ment. This cord consists of long, 
fine strips of rubber encased in a 
braided covering. 

On a shelf at one end, below the 
table, is mounted a 4-hp Westing- 
house capacitor-start motor. An ex- 
tension shaft with two flexible 
couplings drives an eccentric weight 
rotating on bearings that are at- 
tached to the underside of the table. 
The eccentric weight is simply a 
projecting bolt on which various 
quantities of washers are held in 
position with a nut to achieve the 
desired degree of vibration. 

The unit to be tested is held in 
place on top of the vibrating table 
by metal dogs that fasten to the 
table with thumb nuts. 


Assembly Fixtures for 
Precision Potentiometers 


Well, alongside some of the 

stuff we're working with 

now, the radar plumbing we 

used during World War II 

gets to look like air-conditioning 

duct. What's more, some of 

our boys here seem to regard As first step, coil is threaded onto drum 
anything below S-band as while gate is held out of way 
practically pure D.C. 

Naturally, we're up to our hips 

as usual in work on military 

equipment. However, we do 

occasionally have some 

extra creative capacity available, 

so if you have a problem 

involving something special in 

wave guide components Holding housing against gate while 
(real small ones, too) and like turning crank to thread coil and drum 
that, maybe we can help. wishes 


Dro i 
Pes line. A HELIXED DRUM rotated by a hand 


crank on a bench fixture aids in in- 

serting multiturn resistance coils 

in precision potentiometers at the 

L. H. TERPENING COMPANY SiR Calif, plant of 
| Helipot Corp. The operator starts 

an assembly by raising an internally 
threaded gate and holding the coil 
against the helixed drum, then turns 
the handle at the other end of the 


DESIGN @ RESEARCH @e PRODUCTION 
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In 1816, Eliphalet Remington was dissatisfied with the 
old inaccurate squirrel gun, which consistently spoiled 
his attempts to win a shooting match. He determined 
to build a gun which would meet the specific needs of 
precision marksmanship. The weapon he produced 
achieved such remarkable results that the ensuing de- 
mand for similar models created a great industry. 


..»- SOUGHT BY MANY 


Seeking to overcome the deficiencies in many of today’s standard electronic 
devices, engineers at Airborne Instruments Laboratory created the devices 
shown here. Though developed for use at AIL, their adaptability for many 
applications has resulted in a wide demand by manufacturers and users of 
electronic equipment. Thus, production and sales have become important 
areas of operations at Airborne. 


For complete information on these and other advanced devices, now 
in production or available soon, be sure to visit Booths 63 and 65, at the 
IRE Show, Kingsbridge Palace, New York. Literature on request. 


AIRBORNE 
Sea a 
LABORATORY 


Want more information? Use post card on last page 





New Bi-Directional 


Power Monitor 


Quickly measures incident or reflected power, 
simplifies matching loads to lines 


New Sierra Model 164 is a compact, versatile, bi-directional monitor for intermittent 
or continuous measuring of incident or reflected power, or convenient and precise 
matching of loads to lines. The instrument offers unequalled measuring ease and econ 
omy, since only two plug-in elements are required for coverage of all frequencies 25 to 
1,000 me and wattages 10 to 500 watts. Two plug-in elements cover, respectiyely, 25 to 
250 me and 100 to 1,000 mc. Both have 4 power ranges: 10, 50, 100 and 500 watts. 
Accuracy is © 59% full scale on all ranges and frequencies. No auxiliary power is re 
quired to operate the instrument 


Because of its compact size and wide range, Model 164 is ideal for portable applications 
(mobile, aircraft, etc.) as well as laboratory use. It is supplied in a sturdy carrying case 
fone or both plug-in elements supplied as ordered) and both meter and directional 
coupler may be removed from the case for remote monitoring. The monitor may be 
equipped for most connectors normally employed with 50 ohm lines. A twist of the wrist 
selects incident or reflected power, or any power range, without requiring removal of 
power. No exchange of plug-in elements is necessary to read low levels of reflected power 


TENTATIVE SPECIFICATIONS 


Power Ranges: |(), 50, 100 and 500 watts 
full scale direct reading plug-in elements. 

Low Frequency Element: 25 to 250 mx 

High Frequency Element: | (00 to | 000 mc. 


impedance: 5() ohm coaxial line. 


Accuracy: * 5°% of full scale on all power 


ranges and at all frequencies 
Insertion VSWR: Less than 1.08, 


Data subject to change without notice. 


Sierra Electronic Corporation 
San Carlos 2, California, U.S.A. 
Sales representatives in major cities 
Manufacturers of Carrier Freavency Voltmete 


Wave Analyzers, line Fault Anolyzers ect 


LR.E. SHOW Couplers, Widebond RF Transformers st 


loT mitt (MF-UMF Detectors, Variat 
Booth 71l Radio Transmitters, V ) ete ‘ e 


pedonce Wattmeters, Reflection Coefficient Meters 
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Tapping first drive pin into housing to 
anchor far end of coil 


Motor-driven fixture uses grooved nylon 
wheel to press turns of coil outward for 
firm seating in internal spiral grooves 
of housing 


fixture to thread the coil onto the 
drum. The gate is then dropped 
down and the potentiometer housing 
is held against it. Reversing the 
direction of rotation, the operator 
rotates coil and drum together, the 
coil acting as an external thread 
which engages the internal thread 
of the housing, so that the coil is 
accurately positioned in the housing 
without deformation. 

The coil is anchored in its hous- 
ing by tapping a drive screw 
through two previously drilled holes, 
one in the housing and one near the 
end of the coil. The drum is then 
rotated again while holding the 
housing, to feed coil and housing 
together off the drum. 

The potentiometer housing with 
the coil seated in it is then inserted 
in another specially developed de- 
vice, this one motor driven. Before 
turning on the power, the operator 
uses the lever handle to thrust a 
shaft-mounted grooved nylon wheel 
to the far end of the housing. Since 
the outside diameter of the wheel is 
much less than the inside diameter 
of the mounted coil, this is instantly 
accomplished. When the motor is 
turned on, the shaft is eccentrically 
driven as it retracts; the grooved 
wheel trolleys helically on the coil 
and tensions the coil firmly and 
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precision stampings 
to your specifications 


a. . 


*) 


Change is the only thing that is constant—especially in the elec- 


an unmatched service 
for electronics 


tronics industry. That's why a stamping service to this mercurial 
industry must be flexible yet stable...quality-minded yet cost- 
conscious. Possession of these qualities along with topflight 
designing, tooling and production abilities, has made Volkert 


the acknowledged leader in precision electronic stampings 


VOLKERT STAMPINGS, INC. 
222-34 96th Ave., Queens Village 29, L.|., N.Y. 


PP hte 


KEEP POSTED on what's new 

in the electronic stampings field 
Write today for free copy of our 
informative Vo_Kert View quarterly 


FOR DESICN..TOOLING.. AND PRODUCTION OF PRECISION STAMPINGS 
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PHOTOGRAPH ANY 
SCOPE PATTERN 


NC 


fAIRGHILD 


Oscillo-Record Camera 


The Fairchild Oscillo-Record camera will accurately record 
continuously varying phenomena as well as single transients 
and stationary patterns, Continuously variable electronic con- 
trol of the film speed from 1 to 3600 inches per minute allows 
you to select the optimum speed for the greatest clarity and 
detail, without film waste. The entire length of the 35 mm. film 
(100, 400 or 1,000 feet) can be run off continuously at any 
speed, The film is sprocket-driven so there is no slippage at 
any speed 

The Oscillo-Record camera mounts directly on the top of 
the scope. No tripod is needed and the oscilloscope controls 
are always accessible, 


FOR IMMEDIATE EVALUATION of individual exposures the 
Fairchild-Polaroid® Oscilloscope Camera is economical, fast, 
and convenient. The trace reads from left to right, and is 
exactly one-half size. Each 344” x 444” Polaroid print (avail- 
able in only 60 seconds) records two separate images. 

For more information, write Fairchild Camera and Instru 
ment Corporation, 88-06 Van Wyck Expressway, Jamaica, 
N. Y., Department 120-21A. 


T/IRGHILD 


OSCILLOSCOPE RECORDING CAMERAS 


Want more information? Use post card on last page. 
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evenly against the internal thread 
in the housing. 

The final step involves drilling a 
hole through the housing and near 
end of the coil, then tapping in an- 
other drive screw at this point. 


Detecting Cracks in 
Glass-to-Metal Seals 


By H. N. STAATS 
Vanager, Special Products Group 
Wagnaflua Corp., Chicago, Il 


TINY, INVISIBLE CRACKS in glass-to- 
metal seals may be located with 
the electrified particle inspection 
method. This nondestructive testing 
method, employing Statiflux equip- 
ment marketed by Magnaflux Corp., 
has come into general use within 
the past few years for the inspec- 


Positively charged powder being blown 
from special gun 


Typical Statiflux indications of cracks 
in glass-to-metal seals 


tion of nonconducting materials 
such as glass, ceramics and certain 
plastic materials. 

The method employs a unique 
form of calcium carbonate powder 
which is blown through a specially 
constructed powder gun. During 
passage of the powder through the 
nozzle of the gun, electrons are re- 
moved and the powder emerges 
with a high positive charge. 

If positively charged powder is 
directed at glass backed with metal, 
electrons are attracted from the 
base metal and attempt to leak 
through cracks. Once this leakage 
effect occurs, the crack tends to 
attract positively charged powder. 

For glassy materials without 
metal, the particles are directed at 
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Now Fairchild is able to miniaturize 
potentiometers and still give you the 
accuracy and reliability you need. 


This advance is made possible by 
Fairchild’s continuous and extensive 
research on new materials such as epoxy- 
resin and halogenated polyethylene 
insulating materials, and precious metal 
alloy resistance wire, and by thorough 
evaluation of these materials in our own 
environmental testing facilities. These 
advances are maintained by our rigid 
quality control program on materials, 
processes, and manufacturing. 


. 


ee 


without NG, 


\ 


sacrificing performance 


Fairchild miniature precision potentiometers meet applicable 
portions of MIL-E-5272A for humidity, vibration, temperature cycling, 
fungus resistance and salt spray. These units, in 7e’’ and 1%" 
diameters, meet the same requirements for accuracy and reliability 
as most standard precision units up to 2” in diameter. 


No matter what factors govern your choice of precision 
potentiometers, you'll find the answer in Fairchild’s complete line. 


Write Dept. 140-59A1, Fairchild Camera and Instrument Corporation, . DC 

Potentiometer Division, 225 Park Avenue, Hicksville, f f 

‘aan tslond, New York. IR CG ILD 
PRECISION POTENTIOMETERS 


ELECTRONICS — March, 1955 Want more information? Use post card on last page 285 





Corning Fixed Capacitors are alternate layers of conductor 
and dielectric sealed under heat and pressure in a glass case 
of same composition as the dielectric. Result is a monolithic 
structure, Shown actual size are four standard pigtail types, 


CORNING FIXED GLASS CAPACITORS 


... stable, rugged, miniaturized 


Corning Fixed Capacitors assure ex- 
cellent moisture resistance, high tem- 
perature operation, and extremely high 
reliability. Now in mass production, 
these capacitors are available at at- 
tractive prices. 

Check these features of Corning Capacitors— 
The Dielectric—A homogeneous, scien- 
tifically produced continuous ribbon 
of glass; no foreign inclusions, no 
cracks, no imperfections. 


Construction—Only three simple ele- 
ments: (1) The glass dielectric and 
case of identical composition; (2) ac- 
tive metal foil plates; (3) the pigtail 
wire leads—bright, clean and ready to 
solder. No potting materials, no im- 
pregnants, no mechanical slips, no 
plastic cases. Corning Fixed Capaci- 
tors are fused together into a solid, 
strong, monclithic block. To affect or 
change their excellent electrical char- 
acteristics, you would have to mechan- 
ically destroy the capacitor. 

Electrical Characteristics—(A) Tem- 
perature coefficient is +140*%25 
ppm]°C. over the range of — 55°C. to 
+ 85°C. Variation of TC at any given 
temperature between individual units 
is less than 15 ppm. The TC remains 
the same after repeated cycling. The 
capacitance drift is less than 0.1% 
and usually less than the error of 
measurement. This means reliable, 


predictable circuit control. (B) Dissi- 
pation factor is not more than 0.1% 
at | kilocycle. 


Operating Temperature—Standard 
temperature range of —55°C. to 
85°C. can be extended to 150°C. with 
derating. Units available to Military 
Specification MIL-C-11272A. 


Miniaturization—The illustration above 
shows four standard pigtail types of 
Corning Fixed Capacitors actual full 
size. We can pack a lot of capacitance 
into a small space. The CY 10, for ex- 
ample, measuring 6"x%i" x4" is 
available up to 240 uuf at 300VDCW. 
The CY30 is available up to .0O1 uf at 
300VDCW, 


Tolerances—The standard tolerance 
for capacitance is 10%. Units are 
also available in 5, 2 and 1% toler- 
ance 

We would like to send you addition- 
al information, prices, and samples. 

We invite discussion of variations 
you might need for custom applica- 
tions, and we manufacture many spe- 
cial types of capacitors. Write, wire, 
or phone us. 

Other Corning Capacitors 
Medium Power, Transmitting 
Subminiature Tab Lead 
High Capacitance, Canned 
Special Combinations 


CORNING GLASS WORKS « CORNING, N. Y. 
wy New Products Division * 36-3 Crystal Street 


Coming means research a Glas 


Want more information? Use post card on last page. 
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Indications of cracks in tiny glass-to- 
metal seals (paper match in foreground 
indicates size) 


a surface which has previously been 
treated with a water-base penetrant 
and thoroughly dried. Again there 
is re-orientation of the electrons 
within the cracks, and powder indi- 
cations are built up. 

A glass-to-metal seal is not a 
simple structure like either of the 
foregoing examples, hence it is not 
always possible to predict whether 
or not a penetrant is required for 
the inspection procedure. Some 
header configurations permit metal- 
lic inserts to exert their electron 
influence up and through defects, 
whereas other types always require 
the assistance of penetrants. 

The static flux technique will de- 
tect cracks in glass so small that 
they are completely invisible to the 
eye. Indications can be developed on 
cracks which do not reflect light, 
(cracks less than a quarter-wave- 
length of light, or less than four 
millionths. of an inch in width). 

Characteristics of Cracks 

A crack is an indication of a 
stress that was present in the 
piece at some earlier time. A char- 
acteristic property of cracks in 
glassy materials is that they will 
tend to grow under certain condi- 
tions. The most common growth- 
provoking causes are heat and 
vibration. These effects generally 
apply cyclic loading which when 
coupled with secondary causes will 
cause growth of cracks. 

Factors contributing to the 
growth of cracks in glass are: 

1. Ordinary Tension 
stresses on the surface of a part 


Tension. 


tend to tear the glass apart. 

2. Heat via Arc, If a crack system 
joins two terminals or a terminal 
and ground where a large enough 
voltage differential exists, it is pos- 
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When 


need accurate product data, 


electronics 


PUBLISHED MID-JUNE 


Wherever designers and specifiers have immediate need 
for readily accessible, necessary product information at 
their breadboards, there, year after year, will you find 
the ELECTRONICS BUYERS’ GUIDE. “Who makes 
what product or provides what service?” “Where can 
I buy it?” “Where can I find complete and accurate 
product specs?” These are questions that have been an- 
swered for the past fourteen years by the “Guide,” the 
accepted reference book of the industry. 


The 1955 issue of the ‘'Guide"’ is your last chance to reach 
the increased circulation (about 40,000) at the present rates. 


This is an opportunity you cannot afford to miss— number of purchasing influences . . . and made avail- 
being able to reach the NEW subscribers (all buyers) able at no extra cost. You reach about 40,000 pur- 
under the OLD rates . . . a chance to reach the greatest chasing influences at the '53 rates in the 55 “Guide,” 


CLOSING DATES: 


Mma D> 


330 West 420d Street A McGRAW-HILL PUBLICATION 





Engineers! Scientists! 


UNLIMITED OPPORTUNITIES IN 


Atomic Power 


AT 
Westinghouse 


In a new plant on the outskirts of Pittsburgh, Pa., 
atomic energy will be explored as a source of power 
for transportation and industry. 

Opportunities in this new field are unlimited for: 


MECHANICAL ENGINEERS 


Fluid flow, heat balance, valves, mechanical and hydraulic 
devices and mechanisms, design and application of high 
pressure piping and systems, heat transfer, rotating machin- 
ery, general steam apparatus and steam power systems. 


ELECTRICAL AND CONTROL ENGINEERS 


Development, design and application of control systems 
and apparatus for nuclear plants. This includes servo 
analysis, application of analog computers, functional and 
operational analysis of mechanical and electrical power 
systems and the application of temperature, pressure, flow 
instruments, nuclear instruments, motor controllers, regu- 
lators, control panels and special electrical controls. 


PHYSICISTS 


Basic reactor physics, reactor design and analysis, control 
systems, and experimental testing. 


METALLURGISTS 


‘To conduct basic research in physical metallurgy, corrosion 
and radiation effects on metals; applied research and devel- 
opment on materials and processes for reactor components 
in the field of vacuum induction melting, ceramics, powder 
metallurgy, welding, metal working and non-destructive 
inspection, 


Openings also exist for Chemical Engineers, Chemists and 


Radio Chemists. SALARIES 


Open, Ample housing available. Benefits include a hospitali- 
zation-insurance program, and graduate study under the 
Westinghouse program at company expense. 


HOW TO APPLY 


United States Citizenship is required! 
Send resume concerning your experience and education to: 
Mr. C. F. Stewart, Atomic Power Division, 


Westinghouse Electric Corporation 
P.O. Box 14681, Pittsburgh 30, Pa. 


Want more information? Use post card on lost page. 
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sible for the ensuing arc or break- 
down to develop heat within the 
fluid. High vapor pressures may de- 
velop, thrust outward and encour- 
age crack growth. 

3. Random Dirt Wedge. A crack 
may receive random dirt and, if 
followed by compression loading, 
wedging action contributes to the 
growth of the crack. 

4. Crack Debris. Debris from the 
inside of the crack may break off 
and drop to the bottom of the crack. 
When compression loading is ap- 
plied, the debris acts as a wedge 
and stress level at the base of the 
crack increases, causing crack 
growth, 

5. Mismatch. If the walls of the 
crack do not mesh under compres- 
sion loading, wedge action will be 
exerted, resulting in crack growth. 

6. Hydrated Crystal Wedge. It 
is possible for water to combine 
with some of the glass constituents 
to form hydrated crystals. A com- 
pression loading in combination 
with the wedging action of the crys- 
tals will also promote crack growth. 

7. Hydrated Crystal Growth, It 
is possible for crystal growth to 
occur over a long period of time and 
exert considerable thrust outward 
upon the sidewalls of the crack, 
causing it to split still further. 


Effects of Cracks in Seals 


When cracks on one side of a 
glass-to-metal seal do not go 
through the entire glass thickness, 
there is generally no gaseous leak- 
age in either direction. When 
crack patterns on top and bottom of 
a seal do not coincide, there likewise 
may be no leakage. Any crack sys- 
tem which does have coincidental 
cracks on both sides of a seal should 
be viewed with suspicion, however. 
Despite their small size, such 
cracks may serve to cause gaseous 
leakage which is undetectable by 
crude bubble tests. The use of the 


Factors contributing to the growth of 
cracks in glass 
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6738... First again in the field of tube 
miniaturization, Bomac developed a new 
type TR tube designated the 6378. De- 
signed specifically for airborne radar equip- 
ment, the 6378 is a miniaturized version of 
the 1B24A (another Bomac first), 1B60 and 
the 1824. Size was cut in half, and weight 
was reduced by one fifth with no sacrifice in 
performance or efficiency. 


IN23D ... Bomoc was the fist to manu- 
facture the IN23D silicon diode. System 
designers, for the first time, could obtain a 
diode with greatly increased sensitivity and 
superior electrical characteristics in relation 
to existing types 


BL-25..- The BL-25 TR tube, designed 

developed by Bomac, was the first cell-type 
tube system --- engineered to withstand high 
power levels and maintain recovery time 
over a long period of life. The BL-25, 
although originally designed for a specific 
piece of equipment, has proven its versatility 
in various applications within the industry. 


BL-87... Now, Bomac is first again to 
introduce @ new concept in complete duplexer 
operation, For the first time in S-band, a 
complete duplexer is offered to the industry. 


BL-58.... Bomac was the first to develop 
shutter tubes and integral TR-shutter combi- 


nations for continuous crystal protection, The 
BL-58 was the first integral TR-shutter 
combination developed by Bomac. With 
integral TR-shutter operation, bulky wave- 
guide shutters could be eliminated at 
considerable savings in size and weight. 
This tube has now been superceded by 
improved models. 


The BL-87 is a dual TR tube, complete with 
perfectly matched hybrids fo assure maximum 
efficiency and long life. Systems designers 
con now be assured of reliable duplexer 
operation because Bomac's hybrids are 
designed specifically for their dual TR tubes. 
Bomac is first again in design ond develop- 
ment of microwave tubes. 


BOMAC DUAL TR DUPLEXERS 


Tube Frequency ( MC) Tube Frequency MC) 
6334 =: 8490-9578 BL71 8500-9600 
(BL-27) BL78 8490-9578 
BL29 9325-9425 BLS? 2700-2900 
BL35 15000-17000 | BLS5O7 8490-9578 
BL47 §=—- 9325-9425 BL600 8490-9578 
BL60 5400-5900 


BL-509 ... Bomac's BL-SO9 was the first 
complete duplexer offered in one compact 
unit, Combining a Bomac dual TR tube having 
integral shutrers with two perfectly matched 
hybrid junctions in a single ynit, the BL-509 
provides duplexer operation and continuous 
crystal protection in one package. Light 
weight and compact, the BL-509 assures 
superior electrical performance and me- 
chanical simplicity. 





GAS SWITCHING TUBES - DIODES - HYDROGEN 
THYRATRONS eed ob LL ae 
MODULATORS . CAVITIES 


eee ieee 


chem-o-sol 


(a plastisol formulation) 


solves another problem 
by coating 
ELECTRIC COILS 


Our client required a tough, abrasion-resistant 
insulation which could be quickly and economically 
applied to these motor coils. Our formulating knowl- 
edge and experience allowed us to give them a 
chem-o-sol which not only had the necessary elec- 
trical and physical properties but also could be 
handled on a production line basis. 


This particular chem-o-sol was applied by dipping. 
But this versatile basic material can also be molded, 
sprayed, die-wiped, and knife- or roller-coated—and 
comes in practically any color. 


The possibilities of new and improved products 
through the use of chem-o-sol are unlimited. 


Take advantage of our experience and laboratory 
facilities. 


Write for Bulletin 141 


Chemical Products Me 


Want more information? Use post card on last page. 
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mass spectrograph confirms the 
fact that through cracks can and do 
leak. 

Under some conditions, moisture 
condenses on glass surfaces in an 
exceptionally thin layer. If a crack 
is present, moisture seems to pene- 
trate it readily and lower the resist- 
ance of the seal. Such electrical 
leakage may be intermittent and 
difficult to troubleshoot in service. 
If a crack contains moisture and 
the equipment is activated, a break- 
down may occur until the moisture 
within the crack is heated by the 
passage of current and is driven 
out. When the equipment cools 
down, more moisture may condense 


Headers with similar crack patterns on 
both surfaces. Note lack of coincidence 


on the glass surface. If the equip- 
ment is energized continuously, the 
chances of electrical breakdown are 
less since the moisture is driven out 
and stays out as long as the equip- 
ment is warm. However, this same 
heat may contribute to the growth 
of cracks, so the situation may 
gradually become worse. 

Under some conditions, carbon 
will deposit in cracks and provide 
a permanent breakdown path. This 
is an easier condition to locate if 
found in time to prevent total loss 
of the completed assembly. 


Types of Cracks 


Classification of cracks in glass- 
to-metal seals makes it possible to 
consider intelligent specifications. 
Generally speaking, there are five 
types of crack patterns. Some are 
saused by the original manufac- 
turer of the headers and some are 
caused by the assembler of the com- 
plete hermetic package, whereas 
others are caused by improper use 
in service. More than one type may 
occur on the same piece. The five 
types are listed in order of their 
increasing seriousness with regard 
to possible vacuum and electrical 
leakage. 

Type I. Cracks start from the 
surrounding ring or terminal. The 
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TRADE-MARK 


DEVELOPMENT ENGINEERING 


Digital computer component development — 
design of components and functional units of 
accounting and data processing machines — 
transistors and transistorized units — special 
electron tubes—counters—magnetic core, drum, 
tape, and ferro-electric storage devices. ALSO 
fine openings in digital computer circuit design, 
electro-mechanical development and systems 


planning and analysis. 


**V'VE GROWN WITH IBM"! 


says Wallace D. Bolton, 

Development Engineer at 

the Endicott Laboratories 

“The way IBM is growing cer- 

tainly offers a young engineer 

the opportunity to move ahead— 

and in work that’s interesting,” 

says Wally. “Since I joined IBM 

in July of 50, right after getting 

my BS/EE from the University 

of Pennsylvania, I’ve been closely 

associated with a new development in the 

field of high-speed printing. Now, I'm in 

charge of the research phase of this program. 

And in just about every other area around me, 

I've seen opportunities opening up all the time 

for other young engineers.” 

IBM MAGNETIC TAPE DEVELOPED 
BY ADVANCED ENGINEERING 

The great data processing ma- 
chines produced by IBM employ 
the latest advances in processing 
and data storage. Among these is 
oxide-coated acetate tape used to 
record information in the form 
of magnetized spots. Tape units 
for either reading or writing op- 
erate at a rate of 15,000 charac- 


ters per second 


The density of recording is 200 characters per 
inch, permitting permanent files of data to be 
compressed onto a 10¥%2-inch diameter reel 
holding 2,400 feet of tape. A single reel can 
contain over 50,000 grouped records of 100 


characters each 


Your replies, of course, will be held in strictest confidence. 


FOR ENGINEERS 


MARCH’S BIG CAREER OPPORTUNITIES 


MANUFACTURING ENGINEERING* 
Design and development of electronic test 
equipment for digital computer production 
testing —circuit design—systems planning and 
analysis—test planning. ALSO excellent open- 
ings in functional and acceptance testing —test 
equipment installation and maintenance—auto- 
mation engineering —manufacturing research. 
* Required —a degree in E.E., M.E., or Physics, or 
equivalent experience. 

Desirable — experience in any of the following 
fields: digital and analog computers, including 
airborne types, radar, TV, communications equip- 
ment, relay circuitry, automation, servo-mechan- 
isms, instrumentation, or data handling systems. 


APPLIED MATHEMATICS** 


IBM seeks a special kind of mathematician and 
will pay well for his abilities. You'll work as a 
special representative of IBM's Applied Science 
Division as a top-level consultant to business 
executives and scientists. Employment assign- 
ment can probably be made in almost any major 
U.S. city you choose. 


** Required: major or graduate degree in Mathe- 
matics, Physics, or Engineering with Applied 
Mathematics equivalent. Desirable, but not re- 
quired, experience in teaching Applied Mathemat- 
ics and use of automatic computing equipment. 


For information on these career opportunities 


WRITE, 
giving details of education and experience, to: 
William M. Hoyt, IBM, Dept. 686(4) 
590 Madison Ave., New York 22, N.Y. 


World's Leading JOIN YOUR FRIENDS AT 


Producer of 
Electronic 
Accounting 
Machines 

and Computers 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


Want more information? Use post card on last page 
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cracks are short and may not be 
dangerous as is, unless they occur 
coincidentally on both sides of the 
seal. These cracks generally are 
typical original manufacturing de- 
The Sigma Type 22 miniature double-pole sensitive fects and may grow. 
relay has now been made available with two new mounting Type IL. This is comparatively 


styles, as illustrated. The plug-in model requires no external rare and consists mainly of con- 


bel ; : f 
clamp. Brief specifications are given below centric circular cracks paralleling 
the ring or the terminals them- 
selves. They may only be danger- 
ous if appearing coincidentally on 
SPECIFICATIONS —TYPES 22KN, 22RJ ond 22852 top and bottom of seals. 
DPDT—sPor Type III. These cracks seem to 
Sensitivity . 2and 40 mw DOC I ond . “3 , 
Gomedse . . , 2 amp, 2BVOC/IIOVAC ve a typical manufacturing defect 
c 10-12,00¢ Resistive and may only be of concern if ap- 
eo 10-12,000 ohn Also reliable in low . . . 
pearing coincidentally on top and 
bottom surfaces of headers. 
millions of cycles Type IV. Typical of thermal 


level audio circuits 


Temperature 


Vibration j 
(Operoting) 2000 cps, 10 g thighe ‘i ee Sa 1000 V OC | OROSS- | Hermenic [ELECTR 
7 | PLAN iL 


SECTION +. LEAKAGE LEAKAGE 


100 megohms 


NO NO 


Shock. . . 100g, non 


+ 


3 ounces max 


Acceleration, 100 g, non-oper ating 
1“ « 1” « 1%" (double 


header type) 
i x 1” « 2” (plug-in and 
round plan hook types) 


(50 g, operating) 


“Se 
"a 
Key QIK Nev 





6) 





A new and complete catalog describing Sigma 


Sensitive Relays is available on request. 


4 | ox 1Q] 
SIGMA | E&is= 
| Tae! 


SIGMA INSTRUMENTS, INC. 
02 PEARL STREET, $0. BRAINTREE, BOSTON 85, MASS. LAV] |G] ad 


| = [Dd a3] « 


Typical crack patterns on five types of 
glass-to-metal seals 
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problem: Electronic Assemblies 
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WNW LN NNSA NAA NNAA | Long experience in this highly specialized field enables 


Makepeace to supply efficiently and promptly electronic assem- 
blies which meet the most unusual and exacting specifications. 


Even Tighter Tolerances Than MIL-T-85-B Are Readily Met 


When Makepeace supplies such components as rotary joints, 
antenna feeds, crystal mixers or highly specialized assemblies, 
manufacturers can be confident that each one will not only ex- 
actly meet but often surpass the most rigid specifications. Our 
engineering staff is always available for consultation on the 


VWANAA ANNAN NAANASN eo design and manufacture of prototypes and for 


projection of production runs. . . and our un- 
¥ eS, usually complete testing facilities are at your 


disposal. We invite your inquiries. 
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~ 


4 
4 
4 
4 
3 
2 
7 


a 


Makepeace Can Meet Your Requirements In 
Collector Rings and Brushes 


= Complete self-contained assemblies are avail- 
a able either MAKEPEACE standard 2 to 24 
circuit stock ring and brush assembly or units 
made to meet special requirements for minia 
ture large electro-mechanical rotating devices 
and systems. New materials and techniques 
developed in our laboratory and tried in the 
field provide hitherto unobtainable perform- 
ance at very high speeds and extremely low 
noise levels as well as economy of space and 
weight. Slip rings from .050” O.D. to 48” O.D. 
in solid or laminated prec ious metals are avail- 
able in a great variety of alloys. Our unique 
facilities for designing, testing and engineer- 
ing are at your disposal 


\ NNARAANS 
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™ 
; 
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“rar rrrrrttsi st" 


D. E. MAKEPEACE COMPANY 


Division of Union Plate and Wire Co 


ATTLEBORO, MASS. 

Sales Offices: New York *« Chicago * Los Angeles * Columbus 

Precision Rectangular Waveguide Tubing * Microwave Components «¢ Microwave Transmission 
Assemblies + Electrical Contact Material * Formed Electrical Contacts * Crossbar Welded Contacts 
* Slip Ring and Slip Ring Assemblies * Brush Assemblies + Precious Metals Clad To Base Metals + 
Sheet — Tubing — Wire and Assemblies + Sendzmir Precision Rolling 


See us at Booth 403-405 I.R.E. Show 
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* ENCAPSULATED 
* EMBEDDED 


s, 


~~ Gears of Transformer E pincer 


When designing your electronic equipment, con- 
sider the advantages of our facilities to properl 
engineer your transformer components. FELC 

designed transformers are in great demand 
where size and weight are important factors. 


FROM STANDARD UNITS... 


POWER © AUDIO © CHOKES © ETC. 


From the simplest choke to the most com- 
plex power transformer, available em- 
bedded or encapsulated as shown here. 


TO COMPLETELY ENGINEERED SERIES... 


© MULTI-PURPOSE © CHOKES ©... 
Gan 


A series of FELCO designed transformers compound affords greater protection against 
which have been treated with Westing humidity and reduces corona. 

house Fosterite, eliminating the need 

for expensive hermetic sealing. Impreg- 

nating the transformers with this special 


oS ORS oo S's This type embedment is par- | 


ticularly adaptable to air. | 


Cast transformers are available for ap borne, portable and spe- 


plications where size, weight and moisture cially designed apparatus | 


resistance are important factors. and equipment. 
ar, rg 7) aed, 
eC MO; rae 
She Forest Otectiwce Oompany 


FIM aan 11 ae SL Te 
. Ye 


Chicago Phone: 
MAnsfield 6-0766 FOrest 6-4100 


MANUFACTURERS OF SPECIALIZED TRANSFORMERS 


Want more information? Use post card on last page 
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shock, this condition sometimes is 
noted in new seals, but is more com- 
monly detected as the result of im- 
proper soldering techniques. If the 
cracks are coincidental on top and 
bottom, gaseous leakage may occur. 
Electrical leakage will occur if the 
crack patterns are appropriately 
located. 

Type V. This is the most com- 
mon type of defect and seems to be 
more typical of processing tech- 
niques than original seal manufac- 
turing operations. Field repair 
work also may contribute to the 
creation of this type of defect. This 
can be dangerous under the same 
conditions mentioned for Type IV. 


Conclusions 


Simple visual and microscopic 
techniques for inspecting hermetic 
seals are time-consuming, expen- 
sive and inaccurate if it is desirable 
to locate all defects. Nondestruc- 
tive tests may be used as a final in- 
spection to guarantee crack-free 
parts, but if the part gets as far as 
final inspection and contains cracks, 
an economic loss has already been 
suffered. If a cracked part gets 
into service and fails, the economic 
loss is even greater, to say nothing 
of the possible loss of human lives. 

In practice, large savings in time 
and money have been made by using 
the static flux method as a process 
control tool. In this way it is pos- 
sible to correct improper manufac- 
turing procedures before they have 
gone too far. 


Soldering Crystal Diodes 


GERMANIUM and _ silicon crystal 
diodes often require special care in 
assembly to prevent damage to sen- 
sitive elements. When soldering is 
required, allow extra lead length 
for strain relief, and use heat-dis- 
sipating clamps on leads to prevent 
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SENIOR VOLTOHMYST JUNIOR VOLTOHMYST 


MASTER VOLTOHMYST 
WV-87A—$112.50° 


VOTOA Se Oeteng 


RCA Ultra-Sensitive DC Microam- 
meter, WV-84A, For Reading Ex- 
tremely Feeble” Currents — 


WV-84A measures minute currents 
from 0.002 to 1000 pa—in six 
ranges! It can be used as @ very 
high-resistance voltmeter—up to 
1005 megohms on 100-vole range. 
And, the WV-84A can be used asa 
megohmmeter for measuring re- 
sistance up to 90,000 megohms, 


Well-suited for applications in such 
fields as biology, nucleonics, chem 
istry, and electro-mechanics — as 
well as electronics — the WV-84A 
is completely portable, with a self 
contained battery power supply 
$100.00*, less batteries 


"suggested user price 
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—$47.50° 
WV-97A-—-$67,50* —o 


\ Minimized maintenance — meter electronically protected on all 
voltage and resistance ranges 


V Greater accuracy at full-scale points—accurate meter tracking 
for more accurate readings 


\ Accuracy unaffected by normal line-voltage variations 
\V One zero setting holds for all voltage and resistance ranges 


\ Extended utility—accessory probes extend de range to 50 KV, 
and extend frequency response to 250 Mc 


: CHOOSE THE VOLTOMMYST THAT SUITS YOUR WEEDS 
Factory-built, factory-tested, and cali — 


. | Master Senior Junior 
brated to laboratory standards, RCA Features usteee | Gite | Cte 
VoltOhmysts are the finest VTVM's at = 

. . . easurement 
any price. For the VoleOhmyst to fit your OC Voltage =| 0.02-1500y | 002-1500" | 0.05-1200% 
needs, see the chart below. For technical AC (rms) Voltage | 0.1 -1500¥ | 0.1 -1500¥ | 0.1 -1200¥ 


. . . * Peak to peck 
details, call your RCA Distributor, or Voltoge 0.2 -4200¥ | 0.2 -4200¥ 


write RCA, Commercial Engineering, 
SectionC-19-W, Harrison, N. J. Rpsistonce | 9.2-1000 meg. {0.21000 meg.| 0.2:1000 meg 


Current 10 samp 15 amp 
ACCESSORY PROBES— High-Voltage Probes 
WG-289 and WG-290 extend dce-voltage meas- 
urements to 50,000 volts—increase input resist- 
ance to 1100 megohms. WG-289 has micro- 
phone-type connector, WG-290 has phone-tip DC voltage 
connectors... $9.95", including resistor. 


Crystal-Diode Probe WG-264 extends fre- AC voltage 
quency range of RCA VoltOhmysts to 250 Me. 

This probe is a ‘slip-on’ type for use with Meter size 
VoleOtumyste Direct Probe and cable, such as 

supplied with the WV-97A $7.75* Wote: Ail the 


; 
Accuracy 


OC current 


RADIO CORPORATION of AMERICA 


TEST EQUIPMENT HARRISON, N.S. 
® 


Want more information? Use post card on last page 
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The first book in the field to show you 
—— how to design, build and use 


AMPLIFIERS 


By RICHARD F, SHEA, General Electric Co., Syra- 
cuse, N. Y., editor of Principles of Transistor Cir- 


cuits, 1954 


In this important new work, Mr. Shea shows how transistor funda- 


mentals can be applied in the construction and use of audio amplifiers. 


Clearly and with a minimum of mathematics, he explains how you can: 


(1) intelligently apply transistor principles in a multitude of designs, 


(2) avoid pitfalls in planning, and (3) achieve the ultimate in per- 


formance from transistor devices. 


Here are all the tools you need to design an audio amplifier with 


maximum reproducibility, long life, maximum freedom from the effects 


of temperature and humidity, and /owest cost. 


1955 219 pages 


SONICS 


Techniques for the Use of Sound ond 
Ultrasound in Engineering and Science 


By THRODOR F, HUETER and RICH- 
ARD H,. BOLT, both of Massachusetts 
Institute of Technology 


Gives # clear and authoritative account 
of: (1) fundamental physics of vibration 
and sound, (2) design principles of electro 
acoustic and fluid-dynamic transducers, (3) 
choice of sonic variables for systems of 
engineering, and, (4) special techniques for 
testing and processing 


1955 456 pages 231 


MAGNETIC AMPLIFIERS 


By Dr. H. F. STORM, with contri- 
butions by 9 other General Electric spe- 
cialists 


Provides a broadly useful, quickly 
grasped understanding of the theory of 
magnetic amplifiers, together with theoreti 
cal and practical data on core materials, 
core making techniques, and metallic recti 
hers 


1955 


illustrations $10.00 


545 pages Illustrated $13.50 


DIELECTRICS and WAVES 


By ARTHUR R., von HIPPEL 
Massachusetts Institute of Technology 


This comprehensive work develops, in 
two parts, the macroscopic and molecular 
approach to an understanding of the phe- 
nomena polarization, magnetization, and 
conduction 


1954 = 2d $16.00 


Pages Illustrated 


JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 


Please send the 
book(s) checked be 
low for me to 
examine ON AP. 
PROVAL. Within ten 
days | will either 
return same and owe 
you nothing or will 
remit the price(s) 
indicated, plus post 
age. 


fiers, $6.50 


NAME 
ADDRESS 


city 
AVI 


which cause 
t¢ 


we 
ourse 


Wont more information? 


[) Transistor Audio Ampli- { 
f 


[] Sonics — Techniques for 
the Use of Sound and 
Ultrasound in Engineer 
ing and Science, $10.00 


POSTAGE! 


Illustrated $6.50 


DIELECTRIC MATERIALS 
and APPLICATIONS 


By ARTHUR R. von HIPPEL 
Presenting a practical approach to meas 
urements, properties and applications, this 
unique work provides a wealth of practical 
information and includes the famous 
Tables of Dielectric Materials of the Lab- 
oratory of Insulation Research of M. [. T 
Co-published by Wiley and The Technology 
Press, M. I. T. 

1954 438 pages 


Illustrated $17.50 


ENGINEERING ANALYSIS: 


An Introduction to Professional Method 


By D. W. Ver PLANCK and B, R. 
TEARE, Jr., both of the Carnegie Insti- 
tute of Technology. 

Shows how typical problems are solved by 
ngimeering thought processes and how the 
engineer arrives at the logical, most accu 
rate and efficient course of procedure. 


344 pages Illustrated $7.00 


RADIO RECEIVER DESIGN 


Part |: Radio Frequency Amplification 
and Detection 
New 2nd Edition 
by K. R. STURLEY, Engineering Train 
ing Dept., B. B. C, 
Up-to-the-minute data, right at your finger 
tips, in a book that brings you the latest 


information on design from antenna to de 
tector 


1954 


1954 


667 pages Illustrated $10.00 


—— oo oe ee ee Mail now for your ON-APPROVAL copies= =? =o" = 


E.35 


Magnetic Amplifiers, $13.50 

Dielectrics and Waves, $16. 

[} Dielectric Materials and Ap- 
plications, $17.50 

[} Engineering Analysis, $7.00 

[} Radio Receiver Design, $10. 


] 
-] 


ZONE 


Check here if 
i postage 


STATE 


you ENCLOSE payment, 
Same return privilege applies, 


Use post card on last page. 
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PRODUCTION TECHNIQUES (continued) 


heat from reacting on sensitive 
elements, These clamps can be jaw 
extensions machined from _ solid 
copper and soldered to the jaws of 
alligator clips. The holes in the jaws 
should be the same diameter as the 
lead wire, to insure good conduc- 
tivity of heat from the wire to the 
jaws.—Glenn L. Martin Co. train- 
ing bulletin. 


Centering Fixtures for 
Color TV Picture Tubes 


THE FIRST STEP in mounting a color 
picture tube in the Westinghouse 
Metuchen, N. J. plant involves 
marking the exact center of the 
tube with a grease pencil. For this, 
a combination hardwood and 
pressed wood fixture is placed over 
the face of the tube. A grease 
crayon then inserted through 
holes in the wood cross pieces and 
rotated to mark the center. 

The tube next goes to a special 
wood jig that holds it while metal 
horsecollar brackets are placed over 
the tube and bolted in position. 
Centering fixtures insure accuracy 
of this part of the operation. 

The final step involves bolting 


is 


Marking center of picture tube by ro- 
tating crayon in centering fixture 
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~ AMERICA’S LEADING EQUIPMENT MANUFACTURERS 
USE AMERICA’S BEST INDUSTRIAL TUBES... 


A _..that’s why yowll find | | 


® 


in some of the finest 
INDUCTION and 
DIELECTRIC HEATING 
EQUIPMENT 


in the country! 


Ampere* 


Lea 
HEAVY * 
AY) 1 lao Ag Pry anh 


There can be no question about it. 
AMPEREX tubes deliver outstanding 


performance at lower operating cost. 


5870/AGR — 9951 


Because of Ruggedizing and other ex- 
clusive techniques, AMPEREX tubes 
have a substantially longer life and 
withstand heavy, industrial use much 
better .. . both physically and electri- 
cally. Whether you manufacture or use 
Induction and/or Dielectric Heating 
Equipment, you will obtain smoother, 
more reliable performance at lower 
maintenance cost with AMPEREX 
tubes. 575A 5924/AX — 99048 8578 8698 


Technical Data and Brochures Are Avail- 


able on Request from our Application AMPEREX ELECTRONIC CORP. ‘Vv; 


Engineering Department. 





,.. GET THIS 
OU ee 


b 


<=> WHITNEY BLAKE COMPANY 


New Haven 14, Connecticut 


Want more information? Use post card on lost page. 
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Bolting mounting yoke in position on 
color picture tube 


Centering picture tube on chassis by 
lining up crayon mark with centering 
plunger 


the framed picture tube to the com- 
pleted television receiver chassis. 
This is done on a special table 
equipped with centering gages. One 
is mounted directly in front of the 
picture tube and has a graduated 
plunger that is lined up with the 
spot previously marked with crayon 
at the center of the tube. This 
plunger also tells whether the tube 
is within tolerance of its forward 
and back movement on the chassis. 
If adjustments are necessary, they 
are made in the picture tube mount- 
ing yoke at this time, to insure that 
the chassis will later fit properly 
into its cabinet. 


Cam-Action Grid Former 


Grips for close-tolerance vacuum 
tubes are quickly formed and 
shaped to proper size in Tung-Sol’s 
Bloomfield, N. J. plant with the aid 
of a hand-operated press that uses 
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Mi 


Type 10Z 
me eg 


// 


Type 15Z 
miniature bathtub pulse 
UT ult 


Type 202 
Cu eet) 
a a 


Type 40Z 


plug-in pulse transformer 


Sprague, on request, 


will 


NOW YOU CAN CHOOSE from eighteen standard pulse transformers in four major 
construction styles, all in quantity production at Sprague. The standard transformers 
covered in the table below offer a complete range of characteristics for computer circuits, 


blocking oscillator circuits, memory array driving circuits, etc. 


These hermetically sealed units will meet such stringent military specifications as 
MIL-T-27, and operate at temperatures up to 85°C. Special designs are available for high 
acceleration and high ambient temperature operation. In addition, the electrical counter- 
parts of each transformer can be obtained in lower cost housings designed for typical 
commercial environment requirements. 


Complete information on this high-reliability pulse transformer line is provided in 
Engineering Bulletin 502A, available on letterhead request to the Technical Literature 
Section, Sprague Electric Company, 35 Marshall Street, North Adams, Massachusetts. 


ELECTRICAL CHARACTERISTICS OF SPRAGUE PULSE TRANSFORMERS 


Turns Pulse Width | Rise Time| Primary Leokage Repetition leed and Typical 
Ratio pw seconds | u seconds| Inductance! Inductance Rate Ovtput Applications 


51 01 0.04 | 200 wl 5uH |1to2MC| 15 volts 


} 100 ohms Used in digital 
41 0.07 | 003 | 200uH | 204H |1to2MC| 20volts |} computer” 
| | 100 ohms circuitry for 
a ie | 0.03 125yuH | 12yH lto2MC |} 20 volts impedance 
| 200 ohms matching and inter- 


31 | 007 0.03 | 160uH | 15yH |1to2MC| 20volts |\ Stage coupling 
| 100 ohms Pulses are of 
41 | 01 | 004 |200uH | 6uH |1to2Mc| 17 volts |} *"° wave ype. 
| | | | | 100 ohms 
Bet | 0.02 | 200u4H | 2yH 1 12KC 100 volts Blocking Oscillator 
i | 0.07 | 240 uH 2 uH 2KC 50 volts Blocking Oscillator 
IMC 25 volts Impedance Matching 


10 KC 10 volts Impedance Matching 
| 100 ohms and Pulse Inversion 


| 
2:1 0.07 6 mH 15 wH 40 volts Blocking Oscillator 





} 
Vl | 0.05 | 2mH} 20 uH 
3:1 0.04 7.5 mH | 22 wH 


5:1 | 0,04 12mH | 70uH 10 KC 10 volts Impedance Matching 
114 | | Ol | 16mH | 15¢H 0.4 KC 15 volts Blocking Oscillator 
55:1 0.25 4.0mH} 0.3 MH 5 volts Memory Core 
| Push-Pull | | | 10 ohms Current Driver 
| 6:1 0.22 18mH | 0.8MH |250 KC 21 volts Current Driver 
(max.) 200 ohms 
50 KC 22 volts Current Driver and 
| | | | (max.) 400 ohms Pulse Inversion 
3.3:3.3:1 i 0.2 2.8mH} 0.2 MH 2.5 volts Memory Core 
| Push-Pull | | 6 ohms Current Driver 
ae | 0.2 90 mH | 0.2MH {50 KC 10 volts Current 
| (max.) 75 ohms Transformer 
1.2 mH 20 wH 1 MC 25 volts Impedance Matching 


6:1:1 0.25 | 55mH | 0.3MH 


provide you with complete 
application engineering serv- 
ice for optimum results in the 
use of pulse transformers. 


Export for the Americas: Sprague Electric International Lid., North Adams, Mass. CABLE: SPREXINT 
SEE US AT THE I.R.E. SHOW—247 - 249 Instruments Avenue 
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BARORESISTOR 
PRESSURE TRANSMITTER 


The Trans-Sonics® Baroresistor is a 
rugged pressure actuated potentiometer 
designed and field tested for use in 
operational aircraft. This pressure trans- 
mitter provides a simple and reliable 
means of varying fire control equipment 
and autopilot performance as a function 
of pressure (altitude). 


CONDENSED DATA 


Type 71-5 Baroresistor Maximum voltage: 75 volts 


Range: 0-14.7 psi, absolute Resolution: 1/3% 
Resistance: 7500 ohms Accuracy: 2% of full scale 
Shock; No discontinuity under 30g shock 


MEMO TO PURCHASING OFFICIALS 


You will get the deliveries promised you of Trans-Sonics Baroresistors. 
Shown in the photo is an automatic calibrator which enables Trans-Sonics, 
Ine. to calibrate this precision instrument in production quantities and 
on schedule. 


TYPICAL APPLICATIONS 


Servos — Vary servo loop gain as a function of altitude. 
Air density measurements. Telemetering — Pressure transducer. 
Voltage divider, P total/P static. Recording — Pressure transducer. 


Fire Control 
Computers 


MEMO TO ENGINEERS You can specify Trans-Sonics 

Baroresistor with confidence because: 

I. The instrument is immune to dust, fungi, moisture, oil vapors, 
ice, etc. The potentiometer and moving parts are hermetically sealed 
in the reference vacuum with the measured pressure admitted into the 
bellows only. 


2. Every instrument is subjected to a detailed performance inspection. 
Shown in the photo is a made calibrator which automatically records the 
increasing and decreasing resistance ratio versus pressure plot of the 
instrument's performance. In addition, this calibration provides an in- 
spection of each turn of the potentiometer winding. 


TRANS-SONICS, INC. es. 


5 Forest Street, Bedford, Mass. Delivery: from stock. 


Write for 
Bulletin No. 71-5 
for further details. 
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Forming anvil containing grid is held 
in position on bed of press with right 
hand while operator brings down crank 
with left hand 


a gear-driven cam to push down the 
forming die. Tolerances for major 
and minor axis dimensions can be 
held to within 0.0005 inch largely 
because of the motion control 
achieved with the cam, which is 
simply a wheel mounted off-center. 

The operating crank of the press 
is mounted on the shaft of a large 
bevel gear. This gear mates with a 
smaller gear on the cam shaft, at 
right angles to the crank shaft. 
Spring loading keeps the arbor 
tightly up against the cam. 


Burn-In Rack Cuts 
Early Tube Failures 


By JAMes A. K. RICHARDS 
Engineering Group Leader 
Pacifie Division 
Bendix Aviation Corp 
Los Angeles, Calif. 


SUBMINIATURE tubes for military 
electronic equipment are paralleled 
as contact-potential-biased triodes 
on simple burn-in racks that were 
developed to eliminate early life 
failures. A second purpose of the 
burn-in process is to stabilize tube 
characteristics at some point which 
is determined by the type of circuit 
in which the tube is to be used. 
Burn-in for this second purpose is 
not always desirable, however, and 
should not be attempted without 
advice from either electron-tube 
engineers or an engineer experi- 
enced in tube processing. 

Properly supervised burn-in 
processing can reduce _ interelec- 
trode leakage, reduce heater- 
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hi-fi sets, 
too 


CRUCIBLE PERMANENT MAGNETS 


give PAX CHOIGY . « « minwnuwim sve 


Crucible prescription-made Alnico perma- 
nent magnets provide consistently higher 
energy products. 

This means greater design freedom .. . 
more compact products for manufacturers of 
high-fidelity sound equipment, instruments, 
controls, motors, and other magnet equipped 
devices 


Crucible has been a leading producer of 


A 


these quality magnets ever since Alnico alloys 
were first developed. You can get them sand 
cast, shell molded, or investment cast to meet 
every size, tolerance, shape and finish need. 

Next time you need top quality magnets, 
or help with magnet applications, call 
Crucible. Crucible Steel Company of Amer 
ica, Henry W. Oliver Building, Pittsburgh 
30, Pa 


Visit us at Booths 105-107 IRE Show — New York City, March 21-24 


first name in special purpose steels 


Crucible Steel Company of America 
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cathode leakage, give closer group- 

ing of tube parameters and stabi- 

STS lize parameters with changes in 

heater voltage. An example of the 

FECTS beneficial aspects of burn-in proc- 

essing is a d-c amplifier assembly, 

where burn-in reduced field failures 

and eliminated the necessity for 
balanced-tube selection. 

Diodes are also processed on the 
wire burn-in racks. Labor required 
for burn-in, chiefly involving wit 
ing tubes into the rack and unsold- 
ering again at the end of the run, 
averages 1.5 minutes per tube 
Three vertical busbars are provided 
for each row of tubes. The plate 
leads are soldered to the first, one 
heater lead of each tube is soldered 
to the second, and all remaining 
leads of each tube are soldered to 
the third, using temporary joints. 

The charts show some of the 
effects of a burn-in process. The 
initial wide spread in mutual-con- 
ductance values (solid bars) is 
greatly narrowed after burn-in, as 
indicated by the shaded bars. The 
range of plate current values also 
narrowed for the 6BF7, though less 
spectacularly. 

Visual inspection, which supple- 


WANT TO CUT INSPECTIO 
ELIMINATE CIRCUIT 





Automatic quality control with the ments the burn-in procedure for 
\ aii critical tubes, includes microscopic 
cts __Superlesler 
\ 
Seo thie Here is the answer to the problem of maintaining high standards 
equipment of inspection and reliability with the ever-increasing complexity 
at the 1955 of modern equipment. 
IRE Show ‘ ; 
new York The CTI Supertester is an automatic precision instrument for pro- q 
March 21-24 duction testing, fault analysis, and preventive maintenance. It checks 
BOOTH 137 electronic and electrical products more completely and in a fraction , 
of the time required by present methods. , 
4 
Profit three ways by reduced labor costs, higher efficiency, and | e 
improved customer relations. “ 
Here are a few widely varied applications. The CTI Supertester automatically pro- | wi . 
Others will suggest themselves immediately. grams any combination or sequence of 2 . 
Completely automatic checking for: these measurements: *, 
5 
electronic and electrical assemblies Impedance | ms s 
aircraft-engine nacelles Resistance 
equipment in routine maintenance A-C Voltage 
guided missile pre-flight tests D-C Voltage | 
computers leakage 
cable harnesses Continvity 





Burn-in rack for 50 miniature tubes. 
Temporary lap joints are used for sold- 
ering tube leads to the vertical busbars 
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TUNG-SOL ELECTRIC INC., Newark 4, N. J. 
SALES OFFICES: Atianta, Chicago, Columbus, Culver City (Los 
Angeles), Dalias, Denver, Detroit, Montreal (Canada), Newark, Seattie. 


TUNG-SOL MAKES Ali-Giasse Seaied Beam Lamps, Signal Fiashers, 
Picture Tubes, Radio, TV and Special Purpose Electron Tubes, 
and Semiconductor Products. 
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RA1543 Equalizer and Filter Unit 
Westrex Corporation 





Details can make a big difference in the selling ease 
and customer appeal of your electrical or electronic 
product, Why go all the way in internal design, circuitry 
and components . .. and stop short when it comes to control 
knobs? 

Raytheon Standard Control Knobs combine modern 
styling with carefully engineered functionalism. They 
give you custom style and quality at standard cost. . 

Six basic types and five widely used sizes provide an 
integrated family of 54 items. Injection molded of tough, 
durable ‘‘Tenite II'’ (cellulose acetate butyrate) with 
anodized aluminum inserts and dual setscrews. Available 
in black with gleaming mirror finish or with non-reflect- 
ing matte finish. Also in color with knob parts assembled 
in striking color combinations. 

Catalog DL-K-100A shows the complete line with de- 
tailed specifications, Write for it. Address Dept. 6120KA 


RAYTHEON MANUFACTURING COMPANY 
Equipment Marketing Division 


WALTHAM 54, MASSACHUSETTS 





90 Series 
Skirted Round 





90 Series 
Pointer 





9O Series 
Skirted Pointer 


g 


125 Series Ciel 
Skirted Round 


BX 






DRESS UP YOUR PRODUCT. 


i 


7 


STANDARD 
CONTROL 
KNOBS 





175 Series Cronk 
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PRODUCTION TECHNIQUES (continued) 


observation of more than seventy 

points in search of ten categories 

of faults, listed here in the order 

of their prevalence as causes of re- 

jection: Heater insulation, foreign 

particles, getter faults, glass faults, 

damaged cathode or coating, wrong 

lead or tab spacing, bad welds, ‘ 
wrong element spacing, faulty mica 

and broken leads. 


Vibration Tests 


Vibration testing of individual 
tubes is not always used in connec- 
tion with production of military 
electronic equipment. The philos- 
ophy behind this involves the fact 


BEFORE 
BURN-IN 

H AFTER 
BURN-IN 


(000- 1,100- 1,200- 1,500- 1400- 1,500- 1600- \0-\J50 
1050 1,150 1,250 1,350 1,450 1,550 1,650 1,750 UP 
Gy IN MICROMHOS 


BEFORE 
BURN-IN 
AFTER 
BURN-IN [ 


Ss 


F TUBE 


> oO 


NO 


16 20 22 2A 
PLATE CURRENT IN MA 





Effect of burn-in on range of mutual con- 
ductance and plate current for batch of 
6BF7 tubes 


that, when required, equipment is 
vibration-tested after completion. 
It has been found that careful vis- 
ual inspection of tubes culls out a 
sufficiently high percentage of vi- 
bration rejects to make it econom- 
ically feasible to replace tubes and 
retest equipments in lieu of vibra- 
tion-testing indivdual tubes. 

These are instances when the 
calculated risk of accepting a num- 
ber of field failures is precluded by 
the number of key tubes in a unit. 
A key tube may be considered as 
any tube which, in failing, will 
cause a complete unit to cease oper- 
ating. Vibration-testing of tubes 
for a telemeter subcarrier oscillator 
may be unnecessarily expensive be- 
cause a tube failure means a loss of 
relatively small amounts of infor 
mation, whereas the failure of a 
telemeter transmitter tube will re- 
sult in a loss of 50 to 100 percent 
of the intelligence. 

Individual vibration-testing of 
tubes has been found desirable in 
equipment which has an extremely 
low noise specification. 

Vibration testing of individual 
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capacitors MYLAR pievectric 


*Du Ponts Trade Mark for its Palyester Film 







OBOD-ALL 
TYPE-620S 


MFD. 





ood-ALt SERAMELITE Capacitors 


MODELS 6208 and 6215 


... combine the excellent electric characteristics of “MYLAR” with the 
superior humidity resistance properties of “‘Seramelites’’ to produce a 
completely new capacitor for exacting applications at reasonable prices. 

These competitively priced new miniature capacitors closely approxi- 
mate the performance of expensive hermetically sealed units. They are 
designed to cover the entire capacitance and voltage range. 





CHARACTERISTICS: CONSTRUCTION FEATURES: 
@ Insulation resistance 20,000 megohm-microfarads| @ Tubular Ceramic Enclosure 

@ Power Factor is Less than 1% @ New Plastic End Seal 

@ Operating Temperature —55° Cto + 125°C @ Inserted Tab or Extended Foil 
@ Generally smaller than RETMA Standards @ Miracle X impregnated 


@ Tolerances as close as 2 of 1% 


OTHER GOOD-ALL "MYLAR" CAPACITORS 
F1LM-X (Hermetically Sealed) e MARBELITE (Plastic Impregnated Paper Tube) 


Available for printed circuit or other applications in all mounting styles. 
Built to your specifications. 


We will have our complete line of Capacitors at the 


1.R.E. SHOW, Booth 75 at Kingsbridge Palace. 





een 


ELECTRIC MFG. CO. 120 FiRST ST e OGALLALA, NEBRASKA eer Te 
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THERMOSTATIC 


aM RELAY 


STANDARD 


Relays 


Tas 
REGULATOR 


; 
\ 
T 
2 


or uv 
MARGER | 


BATTERY 6 © 
VARIES APPROX 


30% 


MPERITE CO., Inc. 


561 Broadway, New York 12, N. Y. 


inada Atlas Tt etal 


Radio Corp., lid 
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The units are,most compact, rugged, explo- 
sion-proof, leng-lived, and 
TYPES: Standard Radio Octal, 
Miniature. 
PROBLEM? Send for 
Bulletin No. TR-81 


Also-—a new line of Amperite Differential 


‘WITH AMPERITE 
VOLTAGE VARIES 





Provide delays 
ranging from 


2 to 150 
SECONDS 


MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


@ Actuated by a heater, they operate on 
A.C., D.C., ot Pulsating Current. 

@ Hermetically sealed, Not 
altitude, moisture, or other 
changes, 

@ Circuits; SPST only 
normaily closed. 

Amperite Thermostatic Delay Relays are 

compensated for ambient temperature 

changes from —55° to + 70 C. Heaters 
consume approximately 2 W. and may be 
operated continuously. 


affected by 
climate 


normally open or 


inexpensive! 
and 9-Pin 





may be used for automatic over 


load, over ee under-voltage or under- 


SL caren protection 


MINIATURE 


74 OT 


REGULATORS 


e Amperite Regulators are 
designed to keep the current in 
a circuit automatically regulated 
at a definite value ( for example, 
0.5 amp ). 





@ For currents of 60 ma. to 5 amps. Oper 


ates on A.C., D.C,, or Pulsating Current. 


@ Hermetically sealed, light, compact, and 
most inexpensive. 


Amperite Regulators are the simplest, most 
effective method for obtaining automatic 
regulation of current or voltage. Hermetically 
sealed, they are not affected by changes 
in altitude, ambient temperature (—-55 to 
|-90°C ), or humidity. Rugged; no moving 
parts; changed as easily as a radio tube 


Write for 4-page 


No, AB-51 


Mee ll | 
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Effect of burn-in on two batches of type 
5702WA tubes, using different heater 
voltages 


tubes is conducted over a frequency 
A few 

used during 
the 
dependent on 


range of 20 cps to 1,000 eps. 
single frequencies are 
choice of 


the 


vibration tests, with 


frequency tube 


type. 


Cost Comparisons 


Over a period of more than two 
the pretesting 
program was inaugurated, approxi- 
mately 24 the submini- 


years before tube 


percent of 


ature tubes permanently wired in 
during production were later re- 
jected by the test and calibration 
laboratory. To the time lost by the 


production department while re- 


wiring the equipment must be 
added the much higher cost of 
another test and calibration. In 


the 
skilled technician was lost. 


The 


addition, time of a valuable 


rejection rate of tubes used 


in identical equipments since the 
introduction of a tube processing 
and selection program two years 


ago has dropped to 7 percent (554 
rejects out of 7,748 tubes supplied). 
this means that by 
doubling the cost of tubes, the total 
production time 


Generalizing, 


was reduced by a 
conservative 10 percent. 

Figures pertaining to increased 
reliability somewhat harder to 
Telemetry field test records 
indicate an increase in reliability of 
1 to 2 percent. 


are 
obtain. 


The old figure was 
97 percent. 

The 
plete processing of a subminiature 
tube is: 


labor required for the com- 


Burn-in (wiring into rack, etc) 1.5 min 
Vi ms inspectior 1.5 min 
KS cal test 4.5 min 
Vi eention test ».0 min 
Color coding and data recording .1.0 min 

otal 13.5 min 
This is the average time to run 
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U. S. Navy Photo 


new PHILCO 
IN263 Crystal Diode 


FEATURES The greatest mixer crystal advance in over 15 years! Philco’s intensive program to 
reduce noise in radar front ends brings you this new "'X"’ band diode, the 1N263, Now 


@ Superior detection ability 


© Greatly leuproved aeise flaure over the noise figure is improved 2 to 4 db over the performance of ordinary crystals... 
previous types : equivalent in over-all performance to a power increase of 100° 

@ Reversibte fel use la beleaned wine! The 1N263 is a hermetically sealed point-contact germanium diode, designed to 
circuits withstand environmental testing far beyond present military specifications. Maximum 

@ 20° higher range in ambient oper ambient operating temperatures have been increased 20° C over present mixer diode 


ating temperatures ratings to rea h 90° ¢ 
@ Controlled processing . . . rigid test This new Philco diode will, with minor circuit modifications, operate in present radar 
ing assures uniform diode character systems. It is the only diode that can be reversed for use in either side of a balanced circuit. 


SUES . oe 


Now in production and available. For complete information write Philco Dept. EB. 








MC Mla 


with Instrument Servo Motors 


billie mm ‘eee 


— ei 








and now, 
s 
KR ' 
Visit us at 
BOOTH 3 
Kingsbridge Palace 


Radio Engineering Show 
March 21-24 


a DIEHL Instrument Servo Motor and Integ- 
rally-Mounted Alternating Current Tachometer- 
Generator assures stability in a Servo loop. De- 
signed for simple and easy mounting and can | 
readily be adjusted after installation so that the | 
in-phase residual voltage is essentially zero. A | 
high impedance control-phase winding is avail- | 
able for plate to plate operation. 5744/57" volt | 
control-phase windings can be provided for mag- 
netic amplifier applications. Diehl Motor-Tach- | 
ometer combinations are obtainable with Gear | 
Reducers in 5 different ratios. Attractively priced 
for commercial applications. 


1, 5 and 10 watts output 
GEAR REDUCTION RATIOS 









TACHOMETER SPECIFICATIONS 


















Input (volts) 








Frequency (cycles) 














191.1 to 1 

76.6 to 1 
32.410 1 Output (volts per 1000 RPM) 5.5 | 
aa ms ; Linearity 1% 
.8 to 
ane 


Our engineering staff will gladly help you select the equipment 
best suited to your requirements. A request on your letterhead 
will bring you a copy of Technical Manual No. EL-355 
describing Diehl Servo Motors and related equipment. 





Other Available Componente: 
D.C, SERVO SETS © RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 





DIEHL MANUFACTURING COMPANY 


Lif 
=! 
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PRODUCTION TECHNIQUES (continued) 
one tube through complete tests. 
To arrive at a cost figure, the time 
must be modified by several factors 
before applying the hourly rate and 
burden. The first to be considered 
is efficiency since the time quoted is 
based on 1¢€0-percent efficiency. 
The is the fact that some 
of the tubes are rejected along the 
way, which on the average would 
reduce the total time per tube for 
both and tubes, or 
crease the time per tube consider- 
ing only the acceptable tubes. 
Third, amortization of equipment 
and, if the of tube 
attrition should be added. 


second 


good bad in- 


desired, cost 

Acknowledgement is made to the 
military services, Mann- 
facturing Co. and Sylvania Electric 
for many 


Raytheon 


Products, Inc., valuable 


ideas contributed to this program 


Test Sets Heat Plant 


OPERATING HEAT from 64 hydrogen 
thyratron test sets, each rated at 
50 kva, helps heat the new General 
Electric industrial and transmit- 
ting tube plant in Scranton, Pa. 

The sets, installed by the Army 
Signal Corps to test the tubes for 
radar applications, produce a total 
of over 10 million Btu per hour. 
Practically all of this is available, 
if needed, to supplement the output 
of the regular heating system in the 
200,000-square foot plant. 

The plant has five boilers, whose 





Four of the 64 hydrogen thyratron test 
sets from which hot exhaust air is 
ducted into building's heating system 
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617-BR AUTOMATIC BALANCE CONTROL 
FOR ALL COLORPLEXERS 


(Regardless of Manufacture) 


An ingenious circuit locks the entire encoding 
equipment in balance within 20 seconds after 
being turned on. Thereafter balance is held 
under even the most difficult operating condi 


tions 


302-AR DRIVE GENERATOR 


Small, portable, inexpensive urit. Provides hor- 
izontal blanking, horizontal sync, vertical drive 
and burst flag for driving most signal generating 
equipment where standard sync is not available. 


OSCILLOSCOPE CAMERA 


609-ER AUTOMATIC BALANCE 
CONTROLLED COLORPLEXER 


The only colorplexer which incorporates Avto- 
matic Balence Control. Eliminates all drift 
problem. Colorplexer automatically and in 
stantaneously in balance at all times. 


1070-BR MULTI-BURST 
MODEL 1521-A FREQUENCY GEN 
VIDEO TRANSMISSION TEST EQUIPMENT 
Provides stairstep, window and multiburst signals. 
Now in wide use by the leading TV st ‘+, 
networks and common carriers. Checks video 
facilities for color and monochrome. Polaroid 
camera recording. 


700-A 3V COLOR FILM CHAIN 


Finest in quality, lowest in price. JV provides 
greatest latitude in selection of color films. De- 
signed specifically for broadcast application, 
requires little space. Multiplexes 35 of lémm 
film, slides, opeques. 


636-8 CHROMALYZER 


Portable Precision Color Bar Generator for check- 
ing color broadcast studio and transm 
facilities, receivers and monitors. Can be 
into a system. Provides complete composite color 
signals at 100 or 75% chroma. 


Want more information? Use post card on last page 


ELECTRONICS — March, 1955 

















ELECTRONICS 
CORPORATION 





formerly TOMORE ELECTRIC CORP. 


ANNOUNCES fA BiG 
“NEWS” 


A NEW PLANT quadrupled floor space in a light, 


airy, clean building to accommodate brand-new Sage-designed 





equipment capable of sustained, orderly product flow at many 


times previous capacity—under closest control and inspection. 





NEW MANAGEMENT PERSONNEL 


to complete a well-rounded organization. 





A NEW RESISTOR LINE 


complementing the original pioneer ““Tomore” line of miniature 
precision power resistors. The newly-engineered Sage “Silicohm” 
line affords the toughest insulation against thermal shock plus 
high dielectric strength, greater stability consistent with long 


life, and resistance ranges to 60,000 ohms. 


A NEW NAME 





Sage Electronics Corporation—to 


reflect and emphasize these achievements. 





Type "'S'' (Silicone coated) 2, 5 and 10 watt Type "MM" (Metal clad) 25 and 50 watt 


Tolerances, 3% to .05%. Resistances .05 ohms to 
60,000 ohms depending upon type and power rating. 


WRITE FOR COMPLETE DATA, and see us at the IRE Show, 
Booth 15, Kingsbridge Palace, adjacent to the refreshment stand. 


ELECTRONICS CORPORATION 


30? North Goodman St., Rochester 7, N.Y 
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PRODUCTION TECHNIQUES 


steam passes through coils in the 
building’s air intakes to warm in- 
coming air. Use of heat from the 
test sets enables the plant to use 
only two or three boilers, depending 
upon weather conditions. 

Outdoor air, passed through a 
circulating oil filter and tempered 
by a portion of the warm exhaust 
air from the test sets, is blown in a 
the bottom of each test set. Th2 
air circulates upward in the set, 
and is exhausted at the top by three 
fans. 

The warm exhaust air, at about 
100 F, then is ducted through an 
electrostatic filter and into the 
building’s heating system. If the 
temperature of the exhaust aii 
from the sets is under 75 F, or if 
it is not needed for heating, it is 


ducted outdoors. 


Servo Amplifier Tester 
for Production Use 


By JAMES ALMAN 
International Business Machines Corp 
BRudicott, N Y 


RAPID testing of servo amplifiers on 
a production basis is achieved with 
a tester developed under a U.S. Air 
Force contract. Insertion of the 
servo amplifier into an opening in 
the face of the tester completes the 
test circuits through mating con- 
nectors. On the panel of the tester 
is an eleven-position test selection 
switch which selects the type of 
test to be made. Results are indi- 





Production-bench setup for testing pack- 
aged servo amplifiers 
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e altitudes to 200,000 feet +... temperatures of -150°F. to + 500°F. 
relative humidity 10% to 100% simulated in TenneyZphere Test Chambers 


Wo ebateh eis 
Pe ee 

leading pl: 
bata amma rs 


ndustry to 
problem 
Ie Mme 


proygre 


pecification Je 


TENNEYZPHERE ALTITUDE CHAMBER STR27 


100°} 


QO FTenne 7 


SALES OFFICES: 

Baltimore; Chicago; Indianapolis; Kansas 
City; Los Angeles; New York; St. Louis; 
San Francisco; Ottawa, Canada. 


ENGINEERING, 


SPRINGFIELD ROAD, 
Piants Union, N. J 
Member of Envy 


i N ro Ld 


UNION, N. J 
and Baltimore, Md 


1090 


ironmental Equipment Institute 


ELECTRONICS 


Engineers and Manufacturers 


~ March, 1955 


ron 


Racal 


iqgeratior 


and Environmental Equipment 
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a7 ustable 


POLYSTYRENE CAPACITORS 


Method of plugging amplifier into panel 
for test 


Rear of tester, showing plug and cable 
at upper left for making connections 
automatically to amplifier under test 


Gear drive system for eleven-position 
test selector switch 


cated on a good-bad meter on the 
panel of the tester, making it pos 
sible to run through all eleven tests 

in a few seconds. The tests are: 
(1) maximum power output; (2) 
high gain to dummy load; (3) low 
gain to dummy load; (4) high gain 
to low voltage output tap; (5) ac- 
curacy of adding resistor No. 1; 
SOUTHERN ELECTRONICS (6) accuracy of adding resistor No. 
2; (7) accuracy of adding resistor 
ae No. 3; (8) accuracy of adding re- 
sistor No. 4; (9) phase shift meas- 
urement; (10) in-phase noise meas- 
urement; (11) 90-degree phase 

noise measurement. 

Figure 1 gives the four basic 


’ 
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‘t a 
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we 
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starting—stopping— 
timing—counting — computing— 
sorting—lighting—conveying— 
interval timing—cycling—select- 
ing — gauging — vending — re- 
versing—add-subtract—radio— 
radar—armament—power. 


VISIT 
GUARDIAN BOOTHS 


582-584 
COMPONENTS AVENUE 
1955 1. R. E. SHOW 


GUARDIAN W ELECTRIC 


1625-C W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELATS SEA¥tmG AMERICAm smouUstiar 
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VICTOREEN 
KNOWS HOW 


TO BUILD 


VOLTAGE 
REGULATORS 


FROM 50 VOLTS 
TO 30,000 VOLTS 


® Regardless of your 
application, Victoreen can 
probably supply voltage 
regulators with the exact 
characteristics for develop- 
ing maximum performance 
of the circuit. 
miniature glow type regu- 
lators for low voltage 


From sub- 


application to sturdy metal 
case designs for high vol- 
tage regulation, the range 
of types, designs and ratings 
offers a wide choice, 

















Our new catalog, listing the 
various type Voltage Regu- 
lators of our standard pro- 
duction may give you prob- 
lem solving ideas, Write for 
your copy of Bulletin 3023. 


WV The Victoreen Instrument Co 


COMPONENTS DIVISION: 3810 Perkins Ave., Cleveland 14, Ohio 
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FIG. 1—Block diagrams of test circuits 


block diagrams of the test circuits. 
Meters monitor the filament volt- 
age, plate voltage and plate current. 
The indicator is cali- 
brated from 0 to 100 microamperes ; 
0 to 30 and 70 to 100 microamperes 
are considered bad regions, while 
30 to 70 microamperes is the good 
region. 

To check the maximum power 
output, a signal of amplitude large 
enough to saturate the amplifier 
under test is applied to one of the 
inputs, as shown in the complete 
circuit of Fig. 2. The output is 
applied to a dummy load and meas- 
ured by a rectifier-type voltmeter. 
This indicates the maximum power 
available out of the servo amplifier. 

The high gain of the servo ampli- 
fier is measured by a bridge circuit 
which balances the output voltage 
of the amplifier against the voltage 
input. This permits the checking 
of phase shift through the amplifier 
and prevents a 180-degree phase 
shift. A bias voltage applied 
through a variable resistor prevents 
a bad indication when the input 
voltage of the servo amplifier is in 
a fixed proportion to the output 
voltage. A defective amplifier will 
cause a bad indication, while a good 
amplifier will balance the bridge and 
cause a indication on the 
meter. 

Test No. 3, the measurement of 
low gain, is similar to Test No. 2. 
However, this position of the selec- 
tor switch changes the gain of, and 


good-bad 


good 
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rec eptacle 


Qt 
<4 


Y  (Cut-away view shows precision 
construction of Continental Series 1300 




















CONTACTS FOR #20 AWG WIRE 
NO. OF CONTACTS SHELL SIZE 
4and5 Vig +24 


15, 19, 27 and 31 1%, -18 


JUST OFF THE PRESS! 
— - page technical or eee 
or engineers, pure lasing 


executives and engineering 


&> libraries. Gives detailed 


t specifications on 
* Continental precision 
aah connectors. Request a free 
\ Cone J copy on your company 


letterhead, indicating your 
name and title. 
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If you have been looking for a dependable, miniaturized version 
of the popular A N-type connector, then consider this new 
Continental Connector Series 1300. 
















Two small shell sizes accommodate several contact arrangements. 
The shells are precision machined aluminum, threaded for use with 
conventional cable clamps. Brass pin contacts and spring temper 
phosphor bronze female contacts are gold plated for easier soldering 

-pre-tinning of solder cups is unnecessary. Each contact is 
individually floating, to assure self-alignment and reduced 
engagement forces. 


One-piece molded inserts prevent moisture traps and possible 
electrical breakdown. They can be interchanged between the plug and 
receptacle shells for greater versatility. Our standard molding 
compound is Mineral filled Melamine (MIL-P-14D, Type MME), 


However, other compounds are available on order. 


Write to our sales engineering department for 
technical data on the Series 1300, PLUS other special 
designs and circuit applications requiring the use 

of sub-miniature, printed circuit, hermetic seal, 
pressurized, high voltage or power connectors. 


ma(sredaelalie 
Berl (ct 
DWitsiiels 
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ZeTale] (Mel slel iio) 


BAIRD 
ASSOCIATES’ 








This experimental receiver 
with @ sensitivity of .04 mv/ 
meter for 25 mw oviput, a total 
power wt of 100 mw while 
veing @ 4° « 6" or, wos de- 
veloped by Boird Associates, inc., 33 
University Rd., Cambridge, Mass., who 
will be te onswer inquiries regord- | 
ing the circultry design of their new receiver. 

Baird Associates, Inc. needed a very small dual variable capacitor 
. .. tiny enough to make possible the design of a miniature transistor- 
ized receiver, only 4-14” x 6-1/16” x 1-1/16” in overall size. One that 
would tune the complete broadcast band and offer the same perform- 
ance as conventional tube models. 

McCoy's Mini-Dual Variable Capacitor met Baird’s requirements 
in every respect. Just one-sixth the volume of the smallest presently 
available capacitor needed to do a comparable job, the Mini-Dual’s 
dimensions are only 11/16” x 13/16” x 1-1/16". Capacitance range: 
Up to 430 mmfd per section, with at least 10:1 ratio from maximum 
to minimum. Both “rotors” and “stators” are isolated for flexibility of 
circuitry. Can be furnished in Straight line capacitance or Straight line 
Wavelength and if desired one section can have a 455 KC LF. cut 
into its plates. Shaft diameter: 3/16” or 1/4”. Standard shaft length 
3/8”. Weight 1/2 oz. 


See both the McCoy Mini-Dual Vari- 
able Capaciter and the Baird Asso- 
clotes transistorized receiver at 


Booth 764, IRE Show, Kingsbridge 
» New York City, March 21- 
24, 1955. 
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PRODUCTION TECHNIQUES (continued) 


the input voltage level to, the servo 
amplifier. 

In Test No. 4, the high-gain posi- 
tion again is used to determine the 
voltage output at the low-voltage 
tap on the output transformer of 
the servo amplifier. This test de- 
termines whether or not the tap on 
the output transformer 
properly. 

Tests No. 5, 6, 7 and 8 check the 
accuracy of the 


is located 


input circuits by 
checking the input resistors against 
accurate standard resistors. One 
input places an adjustable quadra- 
ture voltage in the circuit to balance 


PLUG TO - 
Senvo +300V +/50V OUTPUTS 
AMP NO. 2 NO! 














“PLUG TO! 
iT I 
HEATER "Same burs | 





FIG. 2—-When amplifier under test is 
plugged in, its terminals automatically 
make contact with plug terminals at 
top and bottom of circuit. Ten-deck. 
eleven-position selector switch is ther 
swung through its positions while watch- 
ing good-bad scale of microammeter 
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*BH Non-Fraying 
Sleevings are made by an ex 
clusive Bentley, Harris prox 
ess (U.S. Patent 25945340) 
“Fiberglas’’ is Reg. TM of 
Owens-Corning Fiberglas Corp 


Fibergla 
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Beat the Heat with BH “1151” 


When you insulate the wiring in sensitive 
BH “1511” 
Silicone Rubber Fiberglas Tubing you get 
maximum product protection. BH 1151 


with its patented construction of braided 


electronic equipment with 


continuous filament Fiberglas in combina- 
Rubber, 


flexible 


tion with Silicone does not heat 
age. It 


temperatures and low, wet or dry 


will stay through high 


as in solder 
"1151 

Protection is assured for continuous opera 
F. up to 400°1 


Even high spot temperatures 


ing, have no adverse effect on BH 
tion from —-90 It resists 
rough handling in assembly work, keeps 
though 
Capable of expanding to twice 


its dielectric bent 


sharply 


strength even 


BENTLEY, nani i, 


Want more information? 


its normal size, BH “1151” 
bumps, terminals and soldered joints. 


easily covers 


Fully meets military specific ation number 
MIL-I-18057. 


Available in 11 easily distinguishable heat 
stable colors, in all standard sizes, BH 

1151" is the many electrical 
insulation tubings and sleevings in the 
dependable BH line. Each is designed for 
Tell us your problem 

temperatures and voltages encountered, 
physical and chemical requirements to be 
met we'll be glad to send you free 
samples for testing. 


one of 


spec ific purpose 


HARRIS MANUFACTURING Co 
1303 Barclay Street 


«ken, Pennsylvania 
Conshohocken 6-0634 


BENTLEY, 


m hol 
ephone 


loys 
VINGS 
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miniature solenoids 
fang ig pte! 


If your solenoid application involves small space 


plus efficiency, write us today. One of WesCo’s new 
miniatures will probably meet or exceed your speci- 
fication. If you have a special application where 
size and weight must be held to a minimum, our 
engineering service is 












at your disposal. 


s 


“se 


a 


WesCo DC solenoids are used 
throughout the world —are famed 





for reliable service. The complete line 
is shown in WesCo’s DC catalog. 
Write for it today —on your 


re 


company letterhead, please. 


The trademark on 
millions of solenoids since 1927 


| 


WEST COAST ELECTRICAL MFG. CORP. | 


233 W. 116TH PLACE, AD DIV. 107 © LOS ANGELES 61, CALIF. © PL. 5-1138 | 
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out any phase shift which occurs in 
the input adding network. The 
amplitude of this quadrature volt- 
age is limited so that an input re- 
sistor which shows too much capaci- 
tive reactance will cause a bad indi- 
cation on the meter, and thus will 
register as a bad resistor. There- 
fore, this test can check both the 
resistive and reactive components 
of these resistors. The results are 
again measured on the 100-micro- 
ampere a-c meter, which 
nected to the output of the servo 
amplifier under test. Each resistor 
is checked in turn for accuracy and 
capacitive reactance. During these 
tests, the amplifier under test acts 
as its own null detector. 

Test No. 9 measures the phase 
shift of the output of the amplifier 
under test. A standard phase de- 
tector circuit is employed. The in- 
dicator meter is nulled at its center 
so that a leading or lagging phase 
which is of greater than acceptable 
magnitude will drive the indicator 
needle into the bad region, indicat- 
ing a defective unit. 

The last two tests check the mag- 
nitude of pickup noise in the 
amplifier. The phase and magni- 


is con- 


- tude of the output are measured 


with all inputs grounded. Output 
noise will be induced by tube heat- 
ers which are operated at the same 
frequency as the servo carrier. Test 
-No, 10 measures the in-phase com- 
ponent of the output with the input 
grounded; test No, 11 measures the 
quadrature component of output 
voltage. This is accomplished by 
switching the reference voltage of 
the phase detector from 90 to 0 
degrees. 

A resistance of 0.5 ohm is in- 
serted between power ground and 
signal ground, so that an amplifier 
with its signal and power grounds 
reversed will not operate correctly 
in the servo amplifier tester. 


Color TV Pallet Design 


A simple wood frame mounted at 
an angle of approximately 15 
degrees on a plywood pallet serves 
to hold the chassis of a color tele- 
vision receiver at the start of the 
400-foot U-shaped assembly line in 
the Westinghouse Metuchen, N. J. 
plant. The operator merely drops 
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At Minnesota Mining and Manufacturing Company (known as “3 M"’), they say, 


‘“‘He’s America’s No. 1 stick-up man!”’ 


Need a ‘Scotch’ brand ta 
new automobile? Splicing a rug? 


We have em an 1 h 


utive Vice-President L. F. Weyand. ‘No wonder they call 


me the ‘stick-up man,’ 


¢ for grafting trees? Wrapping a We call Air Express — and the shipment is delivered in a 


matter of hours! 


indreds more,”’ says "3 M’”’ Exe We know we can depend on Air Express. We prove it 


hundreds of times a year. What's more, we y by 


using Air Express. A 25 lb. shipment from Se. Paul to Miami 


we Mone 


But there's one kind of sticky tape you won't find around for « xample , costs $13.65 door to door (one charge). That's 
here, and that's red tape. When our dealers or customers 20¢ less than any other air carrier ~ and the service just 
ask for a shipment in a hurry, we take them at their word can't be compared!” 


—_—.& Air Express a 


GarTs THERE FIRST via US. Scheduled Airlines 


. division of PAILWAY EXPRESS AGENCY 
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PROTECTED UNDER STODDART PATENTS 


Precision Attenuation 
to 3000 me! 


TURRET ATTENUATOR featuring “PULL-TURN-PUSH” action 











1 FREQUENCY RANGE: 
de to 3000 me. 


CHARACTERISTIC IMPEDANCE: 














La 


SINGLE “IN-THE-LINE” 
ATTENUATOR PADS 


50 ohms 
: and CONNECTORS: 
Type “N’’ Coaxial female fittings each end 
50 ohm COAXIAL AVAILABLE ATTENUATION: 






Any value from .1 db to 60 db 


TERMINATION 


VSWR: 
<1.2, de to 3000 mc., for all values from 10 | 
to 60 db 
<6 to 3000 mc., for values from .1 to 


ACCURACY: 
+0.5 db 


POWER RATING: 
One watt sine wave power dissipation 


Send for free bulletin entitled 
| “Measurement of RF Attenuation” 
: 


Inquiries invited concerning pads or 
turrets with different connector styles 


UG Vg Oe ee 


Hollywood 4-9294 


ST 


SEDER UC CE mL MMLC mst mm ee a 
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PRODUCTION TECHNIQUES (continued) 





Placing subassembly chassis plate in 
position on main color receiver chassis 
resting in special wood pallet 


the empty chassis into the frame. 
Slots cut into the side of the frame 
provide access to mounting holes 
that would within 
the frame. 


otherwise be 


One-Hand Vacuum Lift 
Moves TV Tubes Safely 


A NEW VACUUM CUP lift developed 
by Ingersoll-Rand Co. permits 
faster and safer handling of large 
television picture tubes on produc- 
tion lines. Merely placing the vac- 
uum cup on the face of the tube 
creates a safety-tight after 
which the operator can raise or 
lower the tube by pushing fingertip 
levers on the control handle. A re- 
lease button between these levers 
breaks the vacuum to release the 
load. 

This unit is made up of the 
Ingersoll-Rand Air-Bloc hoist, a 
Pendent throttle and a specially de- 
signed vacuum No 


seal, 


cup. special 





Lowering picture tube 
carton after completion of final tests 


into shipping 
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NOW... youcangeta “""""" 


quick-acting quarter-turn 
Lion Fastener for every need! 


Lion fasteners give you strong, vibra- 
tionproof, positive locking for plastic, 
plywood or metal parts which must be 
removed repeatedly for inspection, 
maintenance, etc. Patented Lion canti- 
lever spring-locking designs team fast 
access with absolute safety. 


Hi-Strength fastener—takes shear loads 
up to 4700 Ibs, Designed for rugged 
applications requiring great fastener 
strength. Takes up no more room than 
a No. 5 fastener. 


No. 5 fastener—recommended for pan- 
els and inspection doors where long life 
must be combined with easy access. 


seno ror FREE tion 
DEMONSTRATOR KIT 


Tell us the size and type you are 
interested in seeing, and we will 
send you a kit in which there is a 
mounted working model and un- 
mounted components, A request 
on your letterhead will bring it to 
you. Write today. 


FASTENER, 


(A) LION HI-STRENGTH WITH HIGH 
SHEAR LOAD 


(B) LION NO. 5 MADE TO 1” 
CENTER 


(€) LION NO. 2 MADE TO %4” 
CENTER 


No. 2 fastener—used mostly on small 


panels for electronic telephone and 


similar equipment. Also frequently 
used to hold small assemblies which 
must be removed as units for inspection 
or service. 


Head styles—oval, flush, knurled, ring, 
notched, wing or to your design speci- 
fications. 

Delivery—You can be sure of delivery 
on the date you specify. We stock over 
one million fasteners in standard sizes 
and finishes for same day shipment on 
most orders. Production facilities are 
almost always open for custom orders. 


500 Main St., Honeoye Falls, N.Y. 


In Canada: A, T. R. Armstrong Co., 50 St. Clair Ave. West, Toronto 


Want more information? Use post card on last page. 


(continued 


Left lever lowers, right lever raises, 
and center button on handle breaks 
vacuum of vacuum lifting tool 


vacuum system is needed; a small 
amount of the air that operates 
the hoist is bled through a Venturi 
to obtain the required vacuum. 


Accelerator Tests Parts 
Whirling at 100 G 


AN ACCELERATOR at Helipot Corp., 
South Pasadena, Calif. was designed 
and built by the firm’s Research and 
Development Division to provide ac- 
celeration adjustable from 0 to 100 g 
at a one-foot radius, for testing pre- 
cision potentiometers. The mounts 
are rotatable so units under test can 
be oriented in various planes. Ten 
leads connecting through slip rings 
beneath the table permit monitoring 
of the units during testing. Units 
are mounted 180 deg apart. 


Method of mounting two eight-poten- 
tiometer units on turntable 
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THE SELENIUM RECTIFIER 
WITH THE GREATEST 


anufacturer 


Ce 


cceptance 


More design and component engineers in the 
radio-TV industry have put their approval on 
Federal Selenium Rectifiers than any other make 


t 


y 


And HERE’S why— 
point by point: 


LONGER LIFE... 5,000 hours life expectancy in 
most approved applications. 


HIGHER OUTPUT VOLTAGE...3 to 614 higher B+ 
output volts than competitive selenium rectifiers in 
conventional doubler circuits. 


ie LOWER TEMPERATURE RISE...2° C to 10° C lower 


| average operating temperature than competitive 


selenium rectifiers. 


» SUPERIOR HUMIDITY RESISTANCE... passes 1,000- 
hour life test in 95% relative humidity at 40° C. 


my PROVEN MECHANICAL CONSTRUCTION ... brass 
eyelet or aluminum stud construction used exclu- 
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sively. Patented “dead-center” construction allows 
stack to be tightened until rigid, without affecting 
the pressure-sensitive selenium characteristic. 


UNDERWRITERS LABORATORY ACCEPTANCE FOR 
85° C OPERATION ... Federal’s popular radio-TV 
types have been tested and accepted by UL for 
operation at cell temperatures of 85°C. 


! Longer life 
2 Higher output voltage 
3 Lower temperature rise 
4 Superior humidity resistance 
5 Proven mechanical construction 
6 85°C. UL acceptance 
7 Conservative ratings 
8 More uniform quality 
9 Largest plant capacity 
10 More engineering know-how 


y CONSERVATIVE RATINGS...rectifiers offered to the 

industry are rated only after exhaustive tempera- 
ture rise and ageing tests on minimal grade units to 
insure full value and satisfaction. 


MORE UNIFORM QUALITY... Federal rectifiers are 

tq automatically 100% tested and inspected to meet 
standard forward and reverse current specifications, 
as well as for dielectric strength. 


» LARGEST PLANT CAPACITY... production facilities 
* to satisfy any quantity requirement. 


s» MORE ENGINEERING KNOW-HOW... the research 

a and design facilities of the world-wide, American- 

owned International Telephone and Telegraph Cor- 
poration assure continued product leadership. 


Federal Telephone and Radio Company | crsionsns: 


For information 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


COMPONENTS DIVISION + 100 KINGSLAND ROAD, CLIFTON, N. J. 
In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Lid., Montreal, P. Q. 


about Federal 
Selenium Rectifiers 
Export Distributors: International Standard Electric Corp., 67 Broad &t., N. Y. —write Dept. £.513 


Want more information? Use post card on last page. 323 














New Products 


Edited by WILLIAM P. O'BRIEN 


90 New Products and 56 Manufacturers’ Bulletins Are Reviewed 


. . » Control, Testing and Measuring Equipment Described and 


Illustrated 


FLEXIBLE WAVEGUIDE 


for C-band or X-band radars 





AIRTRON, INC., Linden, N. J. 
ARA-136 flexible waveguide 


Type 
pro- 


PAPER TUBULARS 


difficult 
double-ridge 


vides the solution to 
interconnections in 


waveguide systems where vibra- 
tion or mechanical alignment 
tolerances are involved. These 


waveguides are employed in com- 
bination with straight sections, 
twists, transitions, circular bends, 
quick disconnects, bulkhead assem- 
blies, flanges, and gaskets to form a 
permanent waveguide run. By us- 
ing these components, an aircraft 
waveguide installation becomes 


in miniaturized versions 


CORNELL-DUBILIER ELECTRIC CoRP., 
South Plainfield, N. J., announces 
the production of STT midget Bud- 
roc steatite-cased paper tubular 
capacitors, These are miniaturized 
versions of the regular Budroc line 
retaining all the outstanding fea- 
tures in much smaller dimensions. 


PLUG-IN UNIT 


uses etched circuitry 


EECO PRODUCTION Co., 827 S. Ver- 
mont Ave., Los Angeles 5, Calif. 
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Type Z-91000 plug-in unit, using 
etched circuitry, was designed to 
provide a low cost and light weight 
plug-in unit. It is a medium-speed 
bistable multivibrator circuit de- 
signed for use in counting, fre- 
quency division, switching and time 
selection applications. The output 
of one Z-91000 may be directly 
coupled into another without the 
use of amplifiers. The Z-91000 is 
wired so it may be used for linear, 
binary or feedback counting appli- 
cations. It is 34 in. high, 22 in. 
wide and 14 in. thick. It weighs 
1.5 oz and uses a w-in. phenolic 


Recent Tubes and Components Are Covered 


fully adaptable to either C-band or 
X-band radars. Flexible, straight 
lengths of double ridge guide are 
fabricated from Airtron type-S flex- 
ible tubing. At 5,400 me (C-band), 
flexible ridge waveguide has a max- 
imum vswr of 1.08, maximum atten- 
uation of 0.10 db per ft, and power 
capacity at atmospheric pressure of 
500 kw. The corresponding values 
for operation at 9,300 me (X-band) 
are 1,10, 0.10 db per ft and 400 kw. 
The flexible ridge guides are sup- 
plied with any combination of gas- 
ket or mating r-f and 
flange. 


pressure 


The new Midgets range in size from 
vy in. in diameter and 4) in. in 
length to @ in. diameter and 14 in. 
length. Those rated up to 400 v d-c 
are impregnated in HT compound 
and have an operating temperature 
range from —40 C to +90 C while 
those rated at 600 v d-c are impreg- 
nated in Vikane and have an oper- 
ating temperature from —55 C to 
+100 C., 


etched circuit board. It plugs into 
a standard 15-contact printed cir- 
cuit connector. The unit uses a 5963 
tube with a tube hold-down and is 
designed to operate in the 0 to 
100-ke range. It requires 200 v d-c 
at 3.5 ma and a filament of either 
6.3 or 12.6 v. Other units to cus- 
tomer specifications are also avail- 
able. 


RESISTORS 

in eight encapsulated types 
SHALLCROSS MFG. Co., Collingdale, 
Pa., has available 8 additional P- 
type encapsulated resistors that are 
self-supporting on No. 20 Awg wire 
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Sylvania"600 ma Tubes 







* In a 15-tube series 


string, analysis proved 
that 99.7% of all 
probable combinations 
of Sylvania types 

» operated within 2% of 
the heater-current 
design center. 
Sylvania's tight heater- 
current limit is one of 
the most important 
contributions to tube 
performance for series 
string operation, 


Ly 


y 


SYLVANIA 


MADE IN | 


Best f 
— In 


et Designers | | | 
big ways | 


Che gg te te nk PPP 


| a 


BET sae 
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j 
: 








Sylvania pioneered the develop- 
ment of ‘600 ma’”’ series string 
tubes to make possible the cost, 
space and weight saving features 
of series-string TV design. And 
Sylvania gives you these impor- 
tant advantages to insure de- 
pendable set performance. 

1. Less heater voltage variations 


—as a result of Sylvania’s 99.7 proof 
tolerances on heater current, fluc- 


tuations in line voltage have less 
harmful effect on heater voltage. 
Steady-state heater voltage distribu- 
tion is improved. 


2. Less heater burn-outs— Rated 
heater warm-up time of approxi- 
mately 11 seconds provides control 
of thermal characteristics. Voltage 
surges are alleviated. 


3, Less time for normal set opera- 
tion—Thermal control permits the 
use of a series resistor instead of a 


All Sylvania TV PICTURE TUBES now have heaters 
specially controlled for series string operation! 


thermistor. Receiver reaches normal 
operation in less than half the time. 


4. More uniformity— Because 
Sylvania makes everything but the 
bulb, quality is controlled from raw 
materials straight through to fin- 
ished product. 


Get the full story on the use of series- 
string tubes in TV seis by writing for this 
handy wall-chart brochure 
on the complete line of 
Sylvania “600 ma” 
tubes. 


Dept. C 2or 


Sylvania Electric Products Inc. 
1740 Broadway, New York 19, N. Y. 










¥SYLVANIA 


LIGHTING * RADIO #© ELECTRONICS @ 


TELEVISION e 


In Canada: Sylvania Electric (Canada) Lid. 
University ‘Tower Bidg., St. Catherine St. 


Montreal, P. Q. 


ATOMIC ENERGY 


SEE SYLVANIA IN BOOTHS 168-170-172 AT THE 1955 |.R.E. SHOW 
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axial leads. Wattage ratings are 
from 0.50 to 2.75 and maximum re- 
sistance ratings are from 0.05 to 
15 megohms. Especially valuable in 
compact, crowded assemblies where 
space and weight are limited, these 


SCOPE AND PROBE 


highly stable axial-lead resistors re- 
quire no support other than that de- 
rived from their connected leads. 
The resistors discussed are wound 
with carefully tested resistance 
wire and sealed with mineral-filled 


is a portable unit 


PROBESCOPE Co., 44-05 30th Ave., 
Long Island City 3, N. Y., has de- 
signed a portable combination probe 
and oscilloscope, an ideal instru- 
ment for quick trouble shooting and 
waveform analyzing. Model PO-1 


Probe-Scope is one of the smallest 


TEST SET 





measures carrier lifetime 





SCIENTIFIC SPECIALTIES CorP., Snow 
and Union Sts., Brighton Station, 
Boston 35, Mass. Model GL-131 
test set was developed for separate 


DOUBLE TRIODE 


measurement of bulk lifetime of 
minority carriers and surface re- 
combination velocity constant of 
germanium and other semiconduc- 
tors. The instrument’s operation is 
based on the photo-magneto-electric 
effect in semiconductors. When a 
sample of a semiconductor is placed 
in a uniform magnetic field with a 


modulated beam of light totally 
illuminating the top surface, a 
sinusoidal photo-magneto-electric 


voltage appears across the ends. If 


for switching circuit use 


MULLARD Ltp., Century House, 
Shaftesbury Ave., London, WC2, 
England, has introduced the type 
E90CC low-impedance double-triode 
tube which has a life expectancy 
of over 10,000 hr. It is intended 
for use in electronic switching cir- 
cuits such as are used in digital 
computers, high-speed counters and 
scalers, Closely controlled’ are 
mutual conductance, anode current, 
balance between halves and cutoff. 
With a standing current of 8.5 ma, 
the mutual conductance has a value 
of 6 ma per v +1.2 ma per v. In 
a typical circuit, under fixed bias 
conditions, the tolerance on anode 
current at 5.6 ma is 0.6 ma. Nega- 
tive grid voltage required to reduce 
the anode current to 100 ya is less 
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epoxy resin. This coating provides 
maximum environmental protection, 
permits rapid heat dissipation, and 
is light in weight. Complete specifi- 
cations on all P-type resistors are 
given in bulletin L-30. 


complete scopes on the market. It 
measures 6 in. high, 9 in. long, 5 
in. deep, taking up less than half a 
sq ft on the bench and weighs only 
74 lb. The Probe-Scope has a 1-in. 
Mumetal shielded crt incorporated 
into a probe small enough to be held 
in the palm of a hand, yet the wave- 
form is even sharper and clearer 
than on larger oscilloscopes. 


a direct current is passed through 
the ends, the ohmic drop (/,AR) 
will cancel the p-m-e voltage since 
the two are opposite in phase. Re- 
sistance across the ends in the ab- 
sence of light, known as R, is ob- 
tained by measuring the voltage 
when the d-c is passed through the 
specimen in the absence of light. 
Knowing /, and R, we can compute 
bulk lifetime by substituting in the 
Aigran-Bulliard equations. Direct 
measurements are made by a single 
adjustment of the measuring cir- 
cuit and the deflection of a d-c 
meter. 


than 10 v. The E90CC is on a 
miniature all-glass base. It has a 
heater rating of 6.3 v, 0.4 ampere 
and an anode dissipation of 2 w per 
anode, 


STRAIN-GAGE CONTROL 
for use with cro’s 


ALLEN B. DUMONT LABORATORIES, 
INc., 750 Bloomfield Ave., Clifton, 
N. J. Type 335 strain-gage control 
may be used with any c-r oscillo- 
graph using suitable preamplifiers. 
It is a complete, self-contained unit 
which contains battery 
supplies and balance system to oper- 
ate whatever strain-gage setup may 
be used. Internal voltages from 6 
to 90 v in 8 steps may be selected 
or an external voltage may be ap- 


necessary 
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At the |.R.E. SHOW! 
BOOTHS #133, 135 TELEVISION AVE. 


Kingsbridge Armory, New York City 
March 21-24, 1955 







ELECTRO TEC 

SLIP RING 

ASSEM BLIES NEW ETC-7 (POLYESTER RESIN) 
. USED ON ILLUSTRATED PART FOR 


hte HIGH TEMPERATURE OPERATION 


“ee 













HIGH TEMP PLASTIC! 





GOLD RINGS! 


24 KT. SOLID GOLD RINGS— _—-COURTESY LEAR, INC. 


-— these two features were incorporated in 


ENTIRE RING THICKNESS ELEC- the assembly illustrated above, having 45 
TRODEPOSITED* UNIFORM rings, dia. .180°, ring width .020”, barrier 
HARDNESS, 90 to 100 BRINELL. width .010”. Overall length, less leads 1.763”, 


Electro Tec Corp., in its constant endeavor 
to keep pace with the most exacting 
requirements, has developed these new 
processes and products. They provide 
flawless performance under conditions far 
exceeding the capabilities of other types 
of construction. Where high temperature 

is involved, the superiority of these 
assemblies is so marked, that acceptance 
has been industry-wide. At the same time, 
an increasing number of users are 
specifying these assemblies for the 
ultimate in dependability under normal 
operating conditions. Inquiries will 
receive prompt attention; no obligation. 







H i. 
- - : - 





T 















<- 72 rings on integral support — no accumulated tolerances ~ 
fulfills electrical, minimum weight and space requirements. 


THLE 


NAAAAAAAAAAAAANRAAAAARRARRARRA AY 













Combining 
low friction torque 
slip rings (.060 dia.) with ref- 
erence switch segments. 







Dual purpose 
assembly com- 
bining “V” grooved signal cir- 
cuits and wide power rings. 


Miniature high 
speed sampling 
24 channels. 











switch 





NEW ETC-7 (POLYESTER RESIN) WITHSTANDS TEMPERATURE RANGE FROM —60° to +500°F 
a —— 






PRODUCTS OF PRECISION CRAFTSMANSHIP 
BY A NEW AND REVOLUTIONARY PROCESS 


ELECTRO TEC 
CORP. 


SOUTH HACKENSACK, NEW JERSEY 





*PAT. NO. 
2,696,570 


> 
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MODEL 30 


(with one 30-3 problem board as illustrated) 


analog computer 


f.0.b. Berkeley, California 


PSHE SEY 


eH HLH 


‘999 


Here is a compact, economically priced analog computer designed for service 


as a personal tool of the engineer, mathematician, and scientist. Model 30 


computers make electronic computation economically possible wherever 


differential equations are used. Typical applications include analysis and 


synthesis of physical systems and simulation of transfer characteristics. Flexi- 


bility and economy make the computer ideal for instructional use in schools 


and colleges and for individual use of the industrial scientist. 


features 


DY side Rule” versatility and simplicity — 
anyone who can translate physical problems 
into corresponding differential equations 
can use the Model 30. . 
specialized knowledge of electronics. 


. even without 


oO Accuracy of solutions to better than 1% 
is determined by the precision of compon- 
ents selected. 


Giwo types of inexpensive plug-in problem 
boards . . . Model 30-3 with solder ter- 
minals for components . . . Model 30-4 
with plug-in connectors for components. 


UUODUNTHL NANNY 


UsAEHHSU ORE 
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D ten stable, high gain, single pentode 
D.C. amplifiers. 


G Five isolated power supplies to set initial 
condition voltages. 


PHYSICAL SPECIFICATIONS 


Computer — height 19", width 21”, 
depth 12”, weight 75 Ibs. 
Problem Boards — height 2”, width 21", 
depth 13”. 


Write or technical bubletin# ZOLA 


DOnKER SCIENTIFIC COMPANY 


2829 Seventh Street « Berkeley 10, California 


NEW PRODUCTS (continued) 
plied if desired. A _ front-panel 
meter checks internal battery con- 
dition or reads from 0 to 100 v 
when an external supply is used. 
Type 335 includes provision for 1 
or 2 strain gages of any impedance 
or 4 gages of 120, 500, 1,000 or 
2,000 ohms impedance. Precision 
calibrating resistances to supply 
multiplying factors from 0.1 to 100 
meg may be switched in to calibrate 
the bridge in microinches per inch. 
A precision, 10-turn potentiometer 
is provided to balance out dis- 
crepancies in gage resistance and 
achieve an initial condition of zero 
output voltage from the bridge. 








THERMOCOUPLE GAGE 
with printed circuit 


CONSOLIDATED VACUUM CORP., a 
subsidiary of Consolidated Engi- 
neering Corp., 1775 Mt. Read Blvd., 
Rochester, N. Y. Type TG-029 
thermocouple gage 
with printed circuit is compact and 


single-station 


portable. The instrument is cali- 
brated for air with one direct read- 
ing meter scale covering the range 
from 1 to 1,000 microns Hg. It 
measures the total pressure of con- 
permanent 
gases present in a system. The gage 


densable vapors and 


is not harmed by exposure to atmos- 
pheric pressure. 





TRANSFORMERS 

regulate magnetic voltage 
SORENSEN & Co., INC., 375 Fairfield 
Ave., Stamford, Conn., have avail- 
able the first 4 models of what will 
be an extensive line of magnetic 
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For Specialized Electronic 
Equipment... 


OTe Sas rea 






For the answers to your high precision gear and 
miniature motor problems, call on Western Gear! 






Complete engineering service and manufacturing facilities 






are available for the application of high precision 






gearing and miniature motors in electronic equipment 






Gears available from 200 to 6 diametral pitch and 






dimensions from .125" to 10” in diameter 







More than 50 basic types of miniature 





motor designs are available, ranging 
from .001 to 2HP, from 50 to 1,000 cycles 


in frequency, in any voltage required 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF 
SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 







The difference is reliability” « Since 1888 
Line includes blowers, generators, 






alternators, converters and dynamotors 






for all applications 






For further information, or engineering 






assistance, please detail your requirements 






PACIFIC-WESTERN PRODUCTS | cires wee 


for quotation. Address Western Gear, 
Executive Offices, P.O. Box 182, Lynwood, Calif 
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EQUIPMENT 





A COMPLETE LINE OF RESEARCH 
INSTRUMENTS COVERING 
FREQUENCIES UP TO 90,000 MC! 


What new miracles are waiting to be found in the 
virtually unexplored microwave region above 40,000 
MC? Scientists have begun to seek the answer to this 
question — and hints of some important discoveries 
are in the wind 


Here, for the first time, is a complete line of 
accurate, dependable microwave equipment, which 
features specially engineered instruments for these 
UPPER FREQUENCY RANGES, as well as lower ranges! 


Standing wave detectors, precision attenuators, 
phase shifters, tuners, crystal mounts, wavemeters, 
horns, terminations, couplers — every type of in 
strument generally used for more conventional fre- 
quencies from 2.6 to 18 KMC — are now available 
in continuous coverage up to 90 KMC, D-B Crystal 
Multipliers produce required frequencies when 


above the range of currently available tubes. 


WRITE FOR FURTHER INFORMATION 


DeMornay-Bonardi, leaders in microwave instru- 
mentation for 14 years, will aid research organiza- 
tions in planning systems, setting up test equipment, 
or developing special units. ReseERVE YouR NEw 1955 
DEMORNAY-BONARDI CATALOG NOW. Write on com- 
pany letterhead to the address below. 


Also Available — Microwave Spectroscopy Equip- 
ment up to 90 KMC, including absorption cells, 
Stark and Zeeman cells, and associated equipment. 


See it at the | R E Show—669 Circuits Ave. 





Dept. E-1 


DE MORNAY( C48 BONARD| 


Pasadena. California ® 780 S$. Arroyo Parkway 


For additional information on all items on this page, use post cord on last page 











NEW PRODUCTS continued 


voltage regulators, or regulating 
transformers. The units now avail- 
able have capacities of 15, 30, 60 
and 120 va. Soon to be added will 
be units of 250, 500 and 1,000 va. 
They are primarily intended for in- 
corporation into other equipment, 
where performance becomes more 
effective when the incoming line 
voltage is stabilized. However, they 
can be used as auxiliary line stabi- 
lizers. Full information, including 
mechanical configurations, is pr 
sented in catalog MVRI1. 





DECADE DELAY LINE 
has overall delay of 1 usec 


THE GUDEMAN Co. OF CALIFORNIA, 
INC., 9200 Exposition Blvd., Los 
Angeles 34, Calif., has in produc- 
tion a decade delay line, model 
GDDL-1000-1, with an overall delay 
of 1 use 


0), ] -~8eCc 


Dial-selected taps are at 
intervals. Impedance is 
1,000 ohms, and overall rise time is 
0.1 usec. The delay element is her- 
metically sealed in epoxy resin and 
the selectors for delay and termina- 
tion are equipped with ceramic 
wafer switches which have solid 
silver contacts. Size is 78% in. long 

42 in, 12 in. exclusive of ter- 
minals, 


OHMMETER 
is low-resistance unit 


INDUSTRIAL INSTRUMENTS,  INC., 
Cedar Grove, N. J. Model LRO low- 
resistance ohmmeter is especially 
adaptable to measurement of relay 
contact resistance, fuse resistance, 
bonding and ground wire resistance 
and any other application requiring 
low-resistance measurements with 
minimum test current. It has an 
accuracy of +1 percent of full- 
scale reading. Ranges include full- 
scale readings of 0.1 ohm, 1 ohm 
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high voltage— 
low current 


‘ a ill 


ee ee 





Dm. C. 
POW! EE Fe 
SUPP Ly 





ideal for aircraft, guided missiles, 
other applications with limited 
space and weight 


This special D.C. power supply, now being produced by Keystone, has 
an output of 4500 volts at 1 milliamp with an operating frequency 
of 6000-13,000 cycles per second. Input is 150 volts. The unit is oil 
filled, hermetically sealed, and can be used effectively from 


—55°C. to +-75°C., and to altitudes of 60,000 feet. 
write for new 
illustrated brochure, 
“‘Modern Components” 
This new brochure commercial, where space and weight are critical factors . . . and it is 
describes and illustrates a 
wide variety of 


This versatile component is ideal for any application, military or 


typical of the unique components produced by Keystone to meet 


transformers and magnetic unusual standards of performance, adaptability and reliability. 
amplifiers produced to p 
meet unusual and difficult Each is a custom-engineered unit designed to solve specific problems 


ecifications. 4 ; , 
ee which standard transformers or magnetic amplifiers cannot solve. 
If you have an application for a low-input D.C. power supply like the 
one above—or if you have an unusual specification demanding unique 
performance from a transformer or magnetic amplifier— 





contact the Engineering Department today. 





See Keystone’s new transformers and 


Write today for ” “ + 
your eepy. Moto Mags” at booth +804, |.R.E. Show 


keystone... 88... 


ELECTRONICS — March, 1955 Want more information? Use post card on last page. 33) 





NEW PRODUCTS (continued 


and 10 ohms. The scale is divided 
into 100 divisions (one scale divi- 
sion on the 0.1 range being 0.001 
ohm). With the model LRO current 
passing through test piece never 
exceeds 10 ma on any range. 


POWER SUPPLY 


- : for transistor measurements 
SILVER — because of its superior 
SCIENTIFIC SPECIALTIES CORP., 


electrical conductivity, its ' ‘ 

; Y» Snow and Union Sts., Brighton Sta- 
equally superior thermal tion, Boston 35, Mass. The PS-171 
conductivity, its excellent electronically regulated power sup- 

resistance to corrosion and its ready ply was developed expressly for use 
st: . . : in high accuracy transistor meas- 
workability— is used in many different rersces epg” ty oi 
: : eee : urements. The regulated output 
forms on a wide variety of applications in current of 1 ampere maximum is 
the electrical and electronic industries. © Fine silver high enough to accommodate power 
: . : . transistors. It features 4 regulated 
As a leading fabricator of silver and its (wire & strip) ees peerere ee eee 
© Silver anodes and voltage ranges from 10 v to 100 v. 
alloys, Handy & Harman has developed grain for plating Absolute accuracy of voltage or cur- 
silver in many forms to meet the rent output indication on the front 
oane © Silver contact alloys ve aarp Mani tte 
industries’ needs. © Shar nenten panel meter is better than 0.25 per- 
: : 7 : po cent. Precise setting to 0.1 percent 
The list at the right is typical of the © Silver flakes is by a 10-turn Helipot. Regula- 
silver products readily available and paints tion is better than 0.1 percent for 
for your use. In addition, we are © Silver brazing alloys load changes from zero to full load 
a ’ 


. . : © Special electronic and line voltage changes from 105 
equipped to produce special silver solders to 125 v. Hum is below 0.05 percent 


alloys to meet special requirements. © Silver sintered metals of full scale on all ranges. 
Our engineering and research © Solder-flushed 
departments are always ready to silver alloys 


cooperate in solving your particular © Silver chloride and oxide 
problems. © Special silver alloys 

. : : P to your requirements 
Write us if you want information 


about the uses of silver and its alloys. 


APERTURE EQUALIZER 
qovems exe suse peaks up wide-band circuits 


HAN DY & HAR MAN reoweenct HARRISON LABORATORIES, 53 Indus- 


CmcaGo 1h 

CLEVELAND, OMFO * . , 

CAO ace trial Rd., Berkeley Heights, N. J., 
Gonoral OMices: 83 Pullen 84, How York 38, . ¥. any ter announces an aperture equalizer 


mOntetar Canmaoa 
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INSULATED CIRCUITS, INC, SALES OFFICES 


ELECTRONICS — March, 
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Due to the tremendou ncreas 


yur many customers, for which we are truly grate 


announce the commencement « f constructior 


at West Caldwell, New Jersey 


much productior 


naving six fimes 


ind ten times as potential Atala 


ta 


on greater 


This means that we can maintain act yduction 


| 
Le os 


and at the same time carry earch and deve 


projects to meet every requirement 


Se aa 


cooperation at every stage 


been available for consultatior 


oh i 
to 


engineers have always 
ailelalehaeaitia Tah ae LAL 


work with you fr 


of the 


With our new working space and production equipment 


circuit or printed circuit assembly ready 


the inception of the idea to the completior project 


their creative planning will be even broader 


KEEP YOUR EYE ON I.C.1I. 


Watch for the first announcement of a startling new hig 
Thi 


insulation resistance development for printed circuits 


process 


w, 
Fe 


Fa 
C1 VOU 


Belleville 


15 Roosevelt Avenue N. J. Plyn 


Manufacturers of Quality Printed Circuits 


5-8606 
LYtell 3-3438 


Minneapolis, Minn 
New York, N.Y 


Albuquerque, New Mexico, 327 Wyoming, S. E 
Belmont, Calif., 1334 Old County Road 

Boston, Mass., 43 Leon Street Highlands 5-4676 
Bridgeport, Conn., 64 Hillandale Rd., Fairfield EDison 4-3602 
Camden, New Jersey, 201 North 6th St WOodlawn 4-3970 
Chicago, Il!., 2800 N. Milwaukee Ave HUmboldt 9-2550 
Detroit, Mich., 20158 Santa Rosa Drive UNiversity 3-5189 
Hollywood, Calif., 1550 N.Hightand Drive HOllywood 2-1195 


Visit us at booth +18—Radio Engineering Show 


Pittsfield, Mass., 
Rochester, New York 


Want more information? Use post card on last page 





eisilela) 


patented 


wih open your eyes to new fields of electronic development 


1645 Hennepin Ave 

77-44 Austin St., Forest Hills, L.1 
BOulevard 8-5136 

50 South Street 

144 Collingsworth Drive 

Seattie, Washington, King County Airport, Rm 


St, Louis, Missouri, 6635 Delmar Bivd VOlunteer 3-3661 





FOR POSITIVE, LOW-COST 


SPROCKET DRIVES... 


Only the manufacturer of genuine Bead Chain 
offers you a new, more versatile belt drive that 
will accurately time and control the movement 
of all types of devices. Among such applica- 
tions are radio and television tuners, record- 
ers, air conditioners and timing devices. Costly 
gearing mechanisms can be eliminated and 
efficiently replaced by the specially designed 
sprockets that accurately fit the individual 
beads without slippage and backlash. Friction 
is at a minimum and tensile strength of the 
Bead Chain belt (from 15 to 200 lbs.) is very 
high in proportion to size and weight. 





Write to us today for detailed information 
about sprockets and Bead Chain belts. It can 
« save you a lot of time and money later. 






>+-+-+-2 -2---2-o-o 


THE BEAD CHAIN MANUFACTURING CO. 
88 Mountain Grove St., Bridgeport, Conn. 


Please send me information about 
Bead Chain sprocket drives. 


Ne 
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NEW PRODUCTS (continued) 


which provides a phaseless high 
boost for tv. It is generally useful 
for peaking-up wide-band circuits. 
The instrument can be used to over- 
equalize a tv picture to give a 
natural crispened effect. It is read- 
ily adaptable to flying spot scanners, 
film pickup, kine-recording, radar 
and ppi displays. The aperture 
equalizer combines a_ transversal- 
type filter with v-t circuits to ob- 
tain a symmetrical response. Three 
models provide a versatile selection 
of frequency characteristics free of 
phase distortion. 





WIRE STRIPPER 
removes film insulation 


RUSH WIRE STRIPPER DIv., THE 
ERASER Co., INC., 1068 S. Clinton 
St., Syracuse 4, N. Y. A new rotary 
wire stripper removes film insula- 
tion. The unit is readily adjusted 
for stripping sizes 20 to 29 Awg. 
Similar units for larger wires are 
available. The machine can strip 
to within 1/32 in. of the component 
and is particularly adaptable for use 
on coils similar to choke coils. The 
end of the wire is simply inserted 
and withdrawn. There are no pedals 
or levers to operate. The machine 
can be mounted alongside coil-wind- 
ing machine for stripping wires be- 
fore winding. The stripping insert 
can easily be resharpened on the 
side of a grinding wheel. 


TRANSDUCERS 


for pressure measurement 


HATHAWAY INSTRUMENT Co., 1315 
South Clarkson, Denver, Colorado. 
Type PS-20-pressure transducer is 
equipped with a sensing element in 
the form of a small metallic cylinder 
with resistance gage windings on 
the outside. It has been designed 
for use with any system developed 
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ister ame tis ile lata 

For broad band applications up to 10 mc., the PD-2 Dielectric 

Potentiometer uses variable capacitor electrodes immersed in 

a lossy liquid dielectric. Loss is independent of frequency, phase 
242Gb el) POTENTIOMETER shift is zero. Total attenuation range is 25 db., resolution is 
‘ infinite, a wide range of input impedance is available, and 
HANDBOOK AND CATALOG 


adaptation to specific non-linear functions or mechanical drive 
can be supplied. Inquiries on specific applicatons are invited. 


m=} PRESSURE TRANSDUCER 


This dual element air flow differential pressure transducer is de- 
signed for speed-altitude measurement in the ranges 0-580 
knots, and —1000 to 20,000 feet, or similar applications. 
Double pairs of precision potentiometers are actuated by pres 
sure response of static and ee bellows. Resistance ratios 
>< vs. pressure is linear within 0 hysteresis within 0.5%, 

_ resolution increment is less than 0 1% of pressure range, with- 
stands 10g of vibration up to 200 cycles, and 40g of shock. 












Tt | POTEANTIOMETER 
t as 








wl (06 


* oe vo | ht continues to SET STANDARDS 

a : with NEW ADDITIONS to the 
PRECISION 

POTENTIOMETER FAMILY 


FS BRO ee maa ais) 


The “'P’’ series is a low cost line especially appropriate for 
automation and industrial electronic test equipment. These units 
retain many precision features developed for stringent military 
requirements and feature TIC standards of accuracy, long life, 
low noise, and low torque. Available in linear or non-linear func 
tion. Bakelite cups instead of metal contribute higher breakdown 
‘- wags Ne ' ee ee voltage and insulation resistance, and lower distributed capacity. 

ascii elit Mall rina eh aintein cease a odieg my a Type Pl Ya: 100 to 100K ohms, 0.75% linearity — Type PI %e: 
Potentiometer term: : (F100 to 150K ohms, 0.3% linearity — Type P3: 100 to 200K ohms, 
0.15% linearity. 


STO? MINIATURE POTENTIOMETER 


Linearit Y 


Non-linear eat h a Y 


Resolution and residual noise 


This is @ miniature precision potentiometer of the standard line 
Only % of an inch in diameter, this new addition, built to 
military specifications, incorporates the precision TIC features 
Independent linearity 1% of total resistance, standard, or 0.3% 
on special models; resistance range 100 to 50K ohms; electrical 
rotation 320° +5° with special angles and closer tolerances 
available; torque 0.5 oz. in. standard, 0.1 ov. in. special; power 
rating 2 watts. Available in linear and non-linear functions 


RO ee ie aia 


Operational characteristics 
Special designs 


Linear functions 


Non-linear functions ove ontoured 


resistance elements 





Non-linear  Viatatitel sy] loadir gq, 





ra} ImmMping and ganging 


@® Mountir g and ganging 


Bibliography The MIOT servo wound Multiturn Potentiometer combines extraor 
dinary mechanical precision and high electrical accuracy at 
lower cost. Independent linearity 0.05% standard, 0.025 or better 

} in special units — resistance range 1000 ohms to 10,000 ohms 

£5% —effective electrical angle: 3600° +1°—0° —one piece 
machined aluminum hase, spring loaded ball bearings — mechani 
cal rotation 3660° +2.5° — stops withstand 100 pound-inch 
torque — starting torque 1.3 oz. in. — stainless steel cover. 





Write Technology Instrument Corp. how to obtain the Potentiometer Handbook subscription 
service and the recent additions to the TIC line of potentiometers, 


ECHNOLOGY INSTRUMENT GORP. 


553 MAIN ST., ACTON, MASS. COlenial 3-7711 
West Coast Mail Address P.O. Box 3941 North Hollywood, Calif. POpiar 5-8620 





See us at booth 4226-228 Instruments Avenue at the IRE Show 
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News in Analog Computing 
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Shielded cords are used with this metal pre-patch panel 
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SOCIATES 


Only Electronic Associates’ Analog es Equipment includes an 
all metal pre-patch panel with coaxial shielded patch cords. This 
unique shielding avoids errors caused by inter-terminal leakage. This 
is just one of the reasons why EAI sets the pace for accuracy and 
reliability in analog computing equipment. Electronic Associates’ 
PACE Equipment (Precision Analog Computing Equipment) can be 
purchased at a reasonable price for single purpose use, such as the 
control of a process—or as a basic general purpose simulator which 
may be expanded into a large, versatile system—or computing time 
may be rented at our Princeton Computation Center, completely 
staffed and equipped to provide fast answers. May we forward you 
complete details. 


WRITE DEPT. EL-5 AND/OR VISIT BOOTH 331] AT IRE SHOW. 


EAI SETS THE A | E 


LONG BRANCH, NEW JERSEY. 


For additional information on all items on this page, use post card on last page 
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NEW PRODUCTS (continued) 


for resistance strain gages such as 
the Hathaway type MRC-21. The 
PS-20 unit can measure and record 
static and dynamic rang- 
ing from 50 to 


pressure 


5,000 psi. 





TRANSISTORS 
of the r-f germanium type 


RAYTHEON MFc. Co., 55 Chapel St., 
Newton 58, Mass., announces three 
radio-frequency fusion-alloy  ger- 
manium transistors, types CK760, 
CK761 and CK762 with alpha cutoff 
frequencies of 5, 10 and 20 mc re- 
spectively. All are hermetically 
sealed and use a polarized lead ar- 
rangement for ease in socketing. 
Collector capacitance for each type 
averages l4uuf and extrinsic base 
resistance for each is about 75 
ohms. 





MICROAMMETER 
measures minute currents 
SCIENTIFIC SPECIALTIES CORP., 


Snow and Union Sts., Boston 35, 
Mass. Model d-c 151 millimicro- 
microammeter is an a-c operated 
instrument for measurement of d-c 
from 3 x 10°” to 10° amperes. The 
unit utilizes a direct-coupled v-t 
amplifier with a voltage gain of 
about 400 times, output negative 
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METAL-CLAD MOLDED 


Clarostat Series MMR metal-clad resistors. Resistance 
winding sealed in molded phenolic and further pro- 
tected by metal casing, for electrical and mechanical 
ruggedness. Adequate, but not excessive, phenolic insu- 
lation seals against moisture without hampering heat 
transfer to outer metal casing. No hot-spot troubles. 
Mounted flush against metal surface for maximum heat 
dissipation, unit is rated at 5 watts per winding inch, 
as against 2/2 watts in free air. Sizes from 2” to 6” 
mounting centers. 1 to 10 sections. Breakdown strength 
over 1000 V.A.C. 


out of the CHASSIS, 
by either of these methods... 
etl et ala a ala cannaaan 


STANDEE* 


Clarostat Series KS above-chassis-mounted power resis- 
tors. Handy terminals (lug, standard; or pigtail, at extra 
cost) for easy wiring. These unique components solve 
the problem of safe heat dissipation, yet terminals 
are below chassis, to fulfill UL requirements. Wire 
winding on glass fiber core, permanently sealed in 
smooth ceramic casing. Available in single, dual and 
tapped-section types as shown in wiring diagrams. 
Adjustable mounting ring provides for any protrusion 
above or below chassis. In 14, 2, 24% and 3” h. sizes. 
10, 15, 20 and 25 watt ratings, respectively. Wide 
range of resistance values. 


METAL MOUNTING LUG 


WIRE WINDING ON PHENOLIC STRIP 


MOLDED PHENOLIC 
INSULATION 


ASK FOR LITERATURE! 


Engineering Bulletins sent on request. Let our resistor- 
t specialists collaborate on your application problems. and let 


us quote. 
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EXCELLENT LOW FREQUENCY ACCURACY 
The new DS-6100-T has an accuracy 
of +10 microseconds over the 
frequency range of 1 to 10,000 events 


) | / per second, In addition, frequencies 
/ / f ] | of 10,000 to 100,000 events per 
° second can be measured with an 
accuracy of + one count + one part 
DS-6100-T in 100,000 (one part in 1,000,000 
SPECIFICATIONS 
sail) ( | COUNTER FREQUENCY MEASUREMENT 
* Frequency Range—10-100,000 cycles 
y ’ / 
New Low ae 


with crystal oven). 
per second 
AV i Ga ae Ta 





Input Sensitivity 

0.1 volt RMS: 20-100,000 cps 

0.25 volt RMS: 10-20 cps 

Accuracy + Lleount + stability 

+ Time Base—1 second (0.1 and 10 
seconds optional) 

* Read-Out—Cycles per second: 

Five digits 

PERIOD MEASUREMENT 

* Frequency Range—1-10,000 cycles 
per second 

+ Input Sensitivity—0.1 volt RMS 

* Accuracy + 10 microseconds 

* Gate Time—1 and 10 cycles of un- 

known frequency. May be increased 

by multi-sampling (only below 

5 cycles per second), 

Read-Out—tTens of microseconds 


EXCLUSIVE FEATURES GENERAL 

hall hh * Stability—1 part in 100,000 
ia eee eee Be (1 part in 1,000,000 with crystal oven) 
curacy of period measurement * Display Time—Automatic: continu- 
MULTI- SAMPLING ously variable from 1 to 10 seconds. 


Manual: until reset 
any multiple of the time base Input Impedance—0.5 meg., 0.05 mf 
for greater accuracy * Power Requirements—117 voits + 
10%, 50-60 cycles (50-400 cycles 
optional); 150 watts 
Dimensions—14\”" wide x 7%” high x 
13%” deep 
Weight—28 Ibs. net (approximately) 


ar the unknown frequency for 


BATCH COUNTING 
NEW, IMPROVED SENSITIVITY 


. 


see enone enee eee eee ee eee oeeeeee 


VISIT US IN 


BOOTH 39-IRE Show 


. Kingsbridge Palace, N.Y.C. 


CCR eee ee 


THE CORP. 
COMPUTER-MEASUREMENTS DIVISION 
"Trade Mark 5528 Vineland, North Hollywood, Calif. Dept. 78-€ 
TECHNICAL 80. NEW JERSEY & WASH, ORE, W. IDAHO COLORADO, wyo 
RAST PENNSYLVANIA & MONTANA EB. IDAHO, UTAH, NEBR 
REPRESENTATIVES: Louis A. Garten & Associates —Testeo Ailen I. Williams Co 
Montclair, N.J.—~MO. 35-0387 Beattie 6. Wash ~MO. 4806 Denver 4, Colo.~MA. 3-0843 


NEW ENGLAND 
Klectronics Associates. Inc MARYLAND. D.C, VIRGINIA CoLtvonnta ARIZONA, 
Stamford, Conn.~8T.4-1300 «=O. CAR.. TENN a 


NEW MEXICO & 
BL PASO COUNTY, TEXAS 
Koessier Sales Co Allen I. Williams Co 


NEW PRODUCTS (continued 


with respect to input. Inverse feed- 
back is so employed that a small 
current applied to the input pro- 
duces an equal and opposite current 
through the feedback resistor. Cur- 
rent gain is substantially inde- 
pendent of the amplifier gain and 
is thus independent of the charac- 
teristics of the amplifier tubes. 
Dynamic input resistance rises 
from 2,500 ohms on the 10° ampere 
range to 25,000 megohms on the 
10°" range. 
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LITTLE SPEAKER 
for transistorized radios 


JENSEN Meo. Co., 6601 S. Laramie, 
Chicago, Ill., is now producing the 
P275-Y miniature, compact, highly 
sensitive loudspeaker designed for 
transistorized pocket radios. It is 
2{ in. in diameter, 1 in. in depth, 
and weighs less than 2? oz. An un- 
usually high output performance 
with relatively low signal input is 
attained through unique design and 
engineering features which make 
fullest use of energy from the mag- 
net. Nominal voice coil impedance 
at 1,000 cycles is 16 ohms. The 
P275-Y has future applications in 
miniature and_ portable radios, 
transceivers, paging units and 
equipment of similar size and 
weight. 


BAND-PASS FILTERS 
cover 200 to 2,000-mc range 
APPLIED RESEARCH, INC., 163-07 
Depot Rd., Flushing, N. Y., is in- 
troducing a new line of band-pass 


ILLINOIS. INDIANA Warhineton De vue 2-40ag «(08 Angeles 38, Calif. —YO. 6271 Albuquerque, N. Mex.~AL. 5-9632 filters covering the frequency range 
Sane B. deomane Bran ORF Sn come. eamena f 200 me to 2,000 TI filt 

: 40. 7-0623 Elect hanical Product Ol 2 mc to 2, mc, ese ors 

Ree OR cat ence, PM HOw. wo, mew... Bi Eeemen oomare- eee 
mas . ° “* > . > ‘ 

NO NEW JERSEY w. Vin. WPA ee. 86 eee incorporate multiple tuned resonant 

Gerard G 2 Compaen iohae! Cudah M 4M - 7 : : ; . ; 
Great Neck, NY¥.—MU. 2-778 Chicago 40. Til neu, 4-8008 WE ewe " Ban Pranclece, Call. “EX 2-$112 circuits with an insertion loss of 
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RMC ((ii-lo¢ DiscaPs 


RMC ‘“‘Wedg-Loc”’ DISCAPS are designed specifically ( ane 
to cut assembly time on all types of electronic equipment ee) 
using printed circuits. | 


The exclusive wedge design of the leads on these new type DISCAPS 

locks them firmly in place on printed circuits . . . eliminates their 

falling out during production line operations . . . insures a uniform 

connection with a minimum amount of solder. 

Available in capacities between 2 MMF and 20,000 MMF in 

temperature compensating, by-pass and stable capacity types, ‘‘Wedg-Loc’”’ 
DISCAPS will provide worthwhile economies on printed circuit 

assembly. Suggested hole size for ‘‘Wedg-Loc’’ DISCAPS is a .062 square hole. 


BOOTH 518, Components Ave., |I.R.E. Show 








conan RADIO MATERIALS CORPORATION 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


Two RMC Plants Devoted Exclusively to Cerarnic Capacitors 
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Honeywell 





caer 


Easy access to galvanometer 


& The new Heiland Series 700C 
Recording Oscillograph will give con- 
sistent, unfailing service, provide a 
broad range of galvanometer fre- 
quencies and sensitivities, a wide se- 
lection of record speeds, and as many 
channels as you need. 


For example, the Model 712-C fea- 
tures a 12-inch record width, with 
up to 60 channels. 


If that’s more than you need, the 
708-C carries an 8-inch record with 
up to 36 channels. 


ACCESSIBLE 


easy to operate . 


Both models feature record speeds 
from .03”/sec. through 144”/second. 
Galvanometers with unequalled sen- 
sitivity ratings are available in fre- 
quencies up to 5000 cps. Either model 
may be relay-rack mounted if desired. 


Heiland Series 7OOC Recording Os- 
cillographs will simplify and expand 
the scope of your dynamic testing. 


Visit the . 
Honeywell booth, S 
No. 356-366, 
IRE Show, 
March 21-24 

New York 
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and damping resistor network 
is provided from the front by 
means of a hinged cover door. 




































Separate light-tight record 
drums permit easy daylight 
loading; access to drive gears 
permits instant selection of rec- 
ord speed ranges. 


Write for Bulletin 700C-K for complete details. 


A DIVISION OF MINNEAPOLIS 


HONEYWELL 


130 £. Sth Ave Denver 3. Colo 





NEW PRODUCTS (continued) 
less than 1 db, and will display the 
typical Tschebycheff response. The 
size of the filters has been kept to 
a minimum, consistent with the 
number of resonant circuits, so that 
the units may be readily incorpo- 
rated as external adjuncts to any 
existing equipment. Bandwidth is 
10 to 150 mc; impedance, 52 ohms; 
insertion loss, less than 1 db; peak- 
to-valley ratio, less than 1 db; and 
standard frequencies, 400 mc, 1,000 
me and 1,680 me. 





COMPARATOR 
measures voltage ratios 


TELECTRO INDUSTRIES CORP., 35-18 
37th St., Long Island City 1, N. Y. 
Model 592 standard voltage ratio 
comparator is used for setting accu- 
rate voltage ratios, both a-c and 
d-c, by means of an accurately cali- 
brated voltage divider network and 
a zero-center microammeter. It is 
capable of measuring ratios from 
1-to-1 to 10,000-to-1 with an accu- 
racy of 0.01 percent in an operating 
40 F to 160 
Fk. The model 592 compares voltage 


temperature range of 


ratios in the range of +150 to 
150 vv d-e, 


across 120-v 350-cps source, and can 


compares voltages 


be supplied to compare a-c voltage 
ratios at any frequency. The unit 
has three sensitivity ranges and 
polarity or phase selector switching. 


TRANSDUCER 
for severe temperature use 


THE HARRIS TRANSDUCER CORP., 
Southbury, Conn., Model PS-23 
transducer is designed for use in 
the 22 to 28-kc band or at lower 
frequencies, where pressures and 
temperatures are severe. It is ser- 
viceable at static pressures up to 
12,000 lb per sq in. and at tempera- 
tures up to 300 F. It has an im- 
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POLYCON 





These SEC Polystyrene Capacitors have 
I 


an accuracy in the order of 0.1% or 


better and longtime stability in the coder OUTHERN ELECTRONICS CORPORATION, Burbank, 
of 0.03%. Natvar Styroflex film is used " ec 7 : ss i 
as the dielectric California, manufactures precision capacitors for 


applications where difficult specifications have to be met, 
such as computer integrators, test equipment, secondary 


standards and certain weapons programs. 


Because polystyrene comes closest to meeting specilica- 








tions fora perlec t dielectric, various polystyrene films were 
tested. Natvar Styroflex film was selected because of its 


uniformly excellent pliability, freedom from faults, high 





shock resistance and excellent dielectric characteristics. 





Natvar Products 





Natvar Styroflex film is available in standard thicknesses 
From .0004” to .006” in widths from 1%” to approxi- 


” ° . . 
mately 10° or in special put-ups to meet manufacturing 





® Varnished cambric—cloth and tape 





® Varnished canvas and duck 







® Varnished silk and special rayon 
® Varnished—Silicone coated Fiberglas 






requirements. 


NATVAR conrorarion mm 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-86800 NATVAR: RAHWAY, WN. J. 


201 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 


* Varnished papers—rope and kraft 






® Slot cell combinations, Aboglas@® 






® Vinyl coated — varnished —lacquered 
tubing and sleeving 





® Extruded vinyl tubing and tape 
® Styroflex(® flexible polystyrene tape 
© Extruded identification markers 


Ask for Catalog No. 23 
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NEW PRODUCTS (continued) 


tS x * gs oF ot ie ad ponenee of r6 j 56 ohms al 24 ke, 
and a receiving sensitivity of 102 


to —104 db vs 1 v per microbar in 


the 22 to 28-ke band. Its electro- 
acoustic efficiency is approximately 
20 percent for transmitting or re- 


ceiving in water. The transducer 
>) 


measures 34 in. in length and 3} 
in. in diameter. 


TUBE MACHINE 


requires only one operator 


CONSOLIDATED VACUUM Corp., 1775 


+ Lez .. Rochester 3, N. Y. 
— Insulated with a smooth sheath of extruded Mt, Read Blvd., Rochest z 7S i : 


Temprex Extruded Teflon, Hitemp’s new TEMPREX hook-up wire mrciapensesdendeunbed autora ic sealing 
Tefion Wire is unaffected by commercial solvents, and exhaust machine that can turn 
temperatures from —90° to +4-260°C (Class H out up to 1,800 miniature, sub- 
or better), fungus growth, moisture, or miniature, standard or special tubes 
weathering. Retains its excellent electrical per hour. Final operation of ma- 
Temprex Extruded : : ‘ . . : . > 
Teflon Wire- properties over a wide range of frequencies, chine is flame-polishing of exhaust 
Shielded (Motel) conforms to MIL-W-16878A (Navy) E and EE 
constructions, and to MIL Standard 104. 
Furnished in 14 solid colors and numerous 
striped combinations over silverplated, stranded 
Temprex Extruded copper wire, or a solid conductor. Sizes 26-10 AWG 


Ploonlon Sold, in production lengths, Delivery within 10-14 days . . 


Gallen fetecated : system. The vacuum achieved is in 
Write for complete engineering information 


tip, so that tube is ready for bas- 
ing. The rotating turret carries 16 
pumping heads, having individual 
pumps all driven by a single 5-hp 
motor through a planetary gear 


the range of 1 micron. In 57.5 sec- 
and price list 
onds each tube goes maa two 


Visit our Booth 609 Circuits Ave., at the IRE Show. revolutions of the turret—once at 


ooateee the lower level for preheating, seal- 
alse avoileble ing of envelope to mount and gas- 
flushing. A cam-operated mechan- 
ism then raises the tube to the 


upper level for pumping, r-f bom- 


bardment and tip-off. The machine 
ITEM t Sn a rd S i Ni C. is 8 ft in diameter and 7 ft high. 
26 WINDSOR AVE MINCTOLA LONG ISLAND Le | 
Specialists in high-temperature insulation’ PAPER TUBULARS 
MANUFACTURERS OF are ceramic-cased 

AEROVOX CorpP., New Bedford, Mass. 

Type P84 CM or Duramics are 

ceramic-cased paper tubulars in- 

tended for engineers, designers and 

equipment builders seeking per- 
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low cost UHF tuner 


FEATURES OSCILLATOR RADIATION FIXES 


Here’s famous R/C quality at the lowest price ever! The 
new T-90 Series uhf t-v tuner meets all RETMA 

spurious radiation requirements. Yet it costs less than 

any previous Radio Condenser uhf tuner. 

The double-circuit tuned T-90 Series has excellent i-f and 
image rejection, giving remarkably high selectivity. As 
indicated by R/C statistical quality control, the noise figure 
of the new tuner exceeds most requirements, and the 

drift characteristics are equally good. Field results to 
date have been uniformly excellent. 

If you want information fast on the T-90 Series, we'll be happy 
to have one of our engineers call at your convenience. 


Or, see it at the LR.E, Show, 780 Airborne Avenue 


Get Complete Engineering and Performance Data. 
Write Radio Condenser for your free copy of Bulletin T-90. 


RADIO CONDENSER CoO. 


Davis & Copewood Streets « Camden 3, New Jersey 
EXPORT: Radio Condenser Co., international Div., 15 Moore St., N.Y. 4, N.Y. CABLE: MINTHORNE 
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NEW PRODUCTS (continued) 


ACCURATE, NEW formance above that of conventional 


cardboard tubulars. The dense 
steatite casing, with specially- 
developed end-sealing material, pro- 
vides exceptional protection against 
WINDING MACHINE humidity. End-seals firmly adhered 
to the ceramic tubing, will not 
soften or flow at any rated tempera- 
ture. Terminal lead wires will not 
loosen or pull out with severe han- 
dling. Duramics are for an operat- 
ing temperature of from —55 C to 
+85 C. Life test is 14 times rated 


6 MODELS voltage of 85 C for 250 hours. These 
units meet requirements of RETMA 
TO WIND specification REC-118, high-tem- 


perature range, class M capacitors, 


#40 TO #8 including the 250-hr humidity re- 
WIRE sistance test. 


9 


.246 DIA. 


Users report substantial savings over 


noted moker of precision instruments 
and special machines. Fast operation 
becouse it has been simplified; quick 


set-up, automatic and semi-automatic . = ede ae ee 4 
feed, avtomatic pre-set counter geared f ; __ hee _ i + 
directly 1 to 1 ratio; 100% turn accuracy es | , a cerse i 


is maintained, Heavy and fine wire can 


existing equipment with the new Toroyd ‘ ‘ & 
Winding Machines, particularly heavy 5 ; 
wire models, made by UNIVERSAL, oe . é 
) 3 - 1 MA X. 


be wound on same core with simple 


tension changeover; and models can be ; - 3 } v7 LEAD SULFIDE CELL 
adapted to your special requirements. ; 0 7h Se 5 , . e 
so Be eo activates magnetic tape unit 


THE CONTINENTAL ELECTRIC Co., 
Geneva, Ill., has announced develop- 
ment of a new lead sulfide photo- 
conductive cell, the CE705. The new 
a miniature cell, among other applica- 
evtematically wound, tions, is being used extensively in 


d df hi ; ; 
oe a the IBM electronic data processing 


achine mea ( 2 a] ‘ : 3 
Specialists in ali types of Coil Making Equipment machine , type 702. These photocon 
for the Electronics and Electrical Industries. ductive cells are used to detect the 


Advanced-design machines —no gears —no Kew | ke beginning and end of the magnetic 
coms —no set-up manlt We con equip and : : tape. 

service you with the right machinery for any 

winding, pressing, conductor insulation, or coil 

taping job from the smallest bobbin to the 

largest power transformer coil or turbine gen- 


erator bor. i é. oS TRANSMITTER RACKS 


Bobbin winders; precision layer winders; fine- 


wire winders, to .0004” wire; cross-wound coil : q for heavy-duty use 


i . ; luding full automoti : . 2 
ee er “ ry 7 tiny lomotic ma PREMIER METAL PRopDUCTs Co., 3160 
Webster Ave., New York 67, N. Y. 


au: i f ion. eh : . 
t Mp Write or call for further information aes SH A line of heavy-duty transmitter 


° 
a NV» eT LL ane een We tr, , — 
Y racks for 19-in. and 30-in. rack 


ssociated i . panels are constructed of No. 16 


gage sheet steel with a No. 12 gage 


- o e @ 
merican rading Division steel bottom, and welded through- 
& 


out. Panel mounting angles are %« 
Sales, Service re State Building, New York | f | : . 
enb@nae Gane in, thick and are tapped 12-14 on 
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Electronic Engineers and Designers... we're con- 
vinced that you'll find Constantin’s new Kit #3 will 
really help those of you who have not used glass-to-metal 
vacuum seals before. We're sure that once you try this 
type of seal you’ll find, as thousands of others have, that 
their performance characteristics will solve many of your 
present design problems. 

The kit contains over two-dozen of the more popular, 
high-compression glass-to-metal headers, connectors, and 
terminals. Packed in an attractive, sturdy plastic case, the 
assortment features hooked, straight, and pierced-flat 
pin styles. Plug-in types including octals, as well as 7 


LY. Constantin «bo 


MANUFACTURING ENGINEERS 
Route 46 Lodi, New Jersey 


Also manufacturers of Glass-to-Metal 


% - 


and 9 pin units to fit the standard R.M.A. miniature and 
noval sockets, are also contained. The range of header 
diameters includes the most commonly used sizes from 
.375” to over 1.000’. Header and single terminal eyelets 
include straight-sided, shoulder, and flanged types to 
satisfy a wide variety of mounting requirements. 

These are standard seals, selected from the complete 
line of glass-to-metal vacuum seals for which L. L. 
Constantin is famous. Send for your kit today. Only $14.95. 


L. L. Constantin & Co., YZ 


Lodi, N.J. 


Enclosed is check/money order for__ 
#3 Compression Kits at $14.95 each. 


VISIT US AT BOOTHS 503-505, 
COMPONENTS AVE., 1.R.E. SHOW, N.Y. 


HEADERS + TERMINALS + END SEALS + TRANSISTOR MOUNTS + CRYSTAL BASES & COVERS - VACUUM COATING EQUIPMENT 
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Profit from Scientific’s 


Recognized 


Leadershi 


in crystal development 





* This leadership was demonstrated 
again recently when the Signal Corps 
commissioned Scientific as one of two 
companies to investigate the advisa- 
bility of mounting crystals in glass 
envelopes. 


Glass Crystals Now Available Scientific 
has developed new types of glass enclosed 
crystals that maintain high stability and 
greatly reduced aging characteristics. Scien- 
tific is now able to custom engineer these High 
High Stability Glass Enclosed crystals to 
your specifications. 


The newest 
crystal in Scientific’s military group is the 
miniature CR-55/U with a frequency range 
of 5 to 125 me. Its wire leads may be mount- 
ed directly on a wafer switch to save space 
and eliminate crystal sockets. 


High Frequency Miniature 


Complete Line of Quality Crystals Scien- 
tific is able to supply highest quality crystals 
for all standard military and civilian require- 
ments, and Scientific’s engineering depart- 
ment is also equipped to develop and pro 
duce crystals specifically designed for your 


prototypes, / | 


Write for More Information For military 
specification folder, new catalogue, and de- 
tails on Scientific’s Counseling Service avail- 


able at no cost or obligation, write to 


me, 
SCIENTIFIC RADIO PRODUCTS, INC. thet may be mount- 
215 South 11th St. « ATlantic 9787 . OMAHA, NEBR. — 
One of the Oldest Manufacturers of Crystals in the United States 


S| 
TT Leer SCT A 





p* 









































BE SPECIFIC — SAY SCIENTIFIC 
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universal spacings. Racks are sup- 
plied with or without louvres and 
are available in 8&8 sizes—36}-in., 
61j-in., 70-in. and T77-in. panel 
spaces in both 18-in. and 24-in. 
depths. 





TAPPED DELAY LINE 
is a new 0.5-vsec unit 


THE GUDEMAN Co. OF CALIFORNIA, 
INC., 9200 Expositiorm Blvd., Los 
Angeles 34, Calif. Model GDL.5- 
1K-T9, is a new 0.3-usec tapped 
delay line, which is tapped at 0.05- 
usec intervals and _ hermetically 
sealed in epoxy resin. Impedance 
is 1,000 ohms. Rise time is 0.05 
usec, Size is 64 in. x § in. « } in., 
exclusive of terminals, 


TERMINAL INSTALLER 
is an automatic machine 





BURNDY ENGINEERING Co., INC., 
Norwalk, Conn. The Bandolug ma- 
chine automatically installs belt- 
mounted, fully-formed, fully-plated, 
nylon-insulated compression _ ter- 
minals on flexible cables AN22 
through AN14, for stud sizes No. 4 
through 5/16. The Bandolug ter- 
minals are color-coded for wire size 
and are mounted on a flexible metal 
strip wound on disposable reels 
holding either 1,000 or 8,000 ter- 
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New miniature disc cathode shank diameter and length are re- also is about 25% smaller. Concentric groove in ceramic 
duced by approximately 25% from the previous model. Ceramic inhibits leakage from sublimation deposits. Magnification 8x. 


NEW SUPERIOR TUBE MINIATURE DISC CATHODE 
SAVES 25% SPACE, UP TO 50% HEATER POWER 


Up to now, practically all cathode ray tubes were equipped with disc 
cathodes as large as the one shown on the left in the above picture. But 
since the aperture in the first grid of most cathode ray tubes is normally 
so much smaller than the cap of the cathode, Superior Tube engineers 
reasoned that the cathode could be smaller and still give as good emission, 
They were right. The new cathode is shown above. 


Think what this means: Tri-gun color TV tubes can have more slender 
necks. So also can multi-gun special purpose cathode ray tubes. Cost can 
be saved in the glass, the base, and the socket. Even single gun tubes can 
benefit. Less metal and ceramic means a lower heater power requirement. 


These miniature disc cathodes are available in all regular Superior Tube 
cathode alloys. Ceramics can be either 0.365” or 0.490” dia., with or 
without breather holes. Cap to ceramic dimensional tolerance (the “E” 
dimension) guaranteed within + .0005”, 


Ask for a sample quantity of these new cathodes and try them for per- 
formance. Write for engineering information. Superior Tube Company, 
2500 Germantown Ave., Norristown, Pa. 


2%" O.D. 


All analyses 
010" to %'' O.D os 
Certain analyses in Cv?” (77 eC 
light walls up to 
The big name in small tubing 
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Radius of Curvature of edge of cap lessens the 
dangerof hightemperature ‘dishing’ frequently 
experienced with large area, sharp edge cath 
odes. ‘Dishing’ would affect cut-off voltage of 
tube, require use of more expensive variable 
resistor in grid circuit. A small flat surface is 
retained to provide «a satisfactory source of 


emission current 





Size Comparison of Color TY Guns. Note how much 


more compact gun can be with miniature disc 


cathodes. Permits more siender tube neck 
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ad lis ae) eh 


MELACON PROCESS 


gives you 


A NEW LAMINATING 
PROCESS FOR FLUSH 
“PRINTED"’ CIRCUITRY 


We can supply either the fabricated plates 
and discs or complete electro-mechanical 
assemblies 


Photocircuits Corporation has pioneered 
printed-etched circuitry processes and now 
offers long enduring flush surfaced 
(bounceless) conductor configuration and 
Melamine to satisfy the most exacting spe- 
cifications. The “Melacon” Process repre- 
sents Photocircuits Corporation's newest 
achievement in coplanar electro-formed 
circuitry, resulting in low costs for the 
most complex or the simpler patterns 


Photocircuits 


Dept. E-3, GLEN COVE, NEW YORK 
Glen Cove 4-4000 * Flushing 3-5050 


For additional information on all items on this page, use post card on last page 


These are some of 
‘*MELACON'S"' ADVANTAGES: 


FLUSH SURFACE, Finest available surface finish! 
HIGHEST ARC RESISTANCE. 


NICKEL-RHODIUM Plating. For smooth, hard, 
long life contacts. (Silver-Rhodium, Silver 
and Gold plating available as needed) 


COMPOSITE LAMINATE. The conductor is em 
bedded flush in pure tempered Melamine on a 
Melamine-glass core based on a lower-cost 
composition backing. (Switch plates and com- 
mutator discs can be backed with either alum 
inum or steel for rigidity and strict flatness.) 


LONG LIFE. With the proper combination of 
“Melacon", brush pressures and contact mate- 
rials, satisfactory life experiences of 100 mil- 
lion revolutions have been reported. 


This 


Engineering 
Brochure 
FREE 


on request. 


NEW PRODUCTS (continued) 


minals. The reel may be changed in 
seconds and the Bandolug belt 
rapidly guided into the universal 
die set. The operator merely de- 
presses the single control and feeds 
stripped wire into the lug barrel. 
As fast as the machine is fed, an 
electrical device activates the com- 
pression dies and a complete ter- 
minal installation is made. 


TINY PILOT LIGHTS 
are fully insulated 


DIALIGHT Corp., 60 Stewart Ave., 
Brooklyn 37, N. Y. The Dialco line 
of pilot light assemblies now in- 
cludes a new subminiature series 
which mounts in a single 4§-in. 
clearance hole and reauires no insu- 
lating mounts. The socket, lamp 
and all connections are well-insu- 
lated from the mounting bushing by 
phenolic material of military speci- 
fication grade. Two terminals are 
provided for the electrical connec- 
tions. The mounting bushing may 
be grounded to the panel, and the 
integral insulation of the pilot light 
completely isolates the lamp circuit 
from ground. This series is de- 
signed to employ any of the five 
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re eae w ee eo — a oe od 


| 
When a component | 
needs to be ! 
tested: | 










RACT MANUFACTURING 


SEE OUR EXHIBIT—-BOOTH 25 
RADIO ENGINEERING SHOW 


ALUMINUM PRODUCTS 
for the 


ELECTRONICS INDUSTRY 


COMPLETE FABRICATING FACILITIES FOR 
* Deep Drawing * Spinnings * Stampings * Welding 





* Heat Treating * Assembly * Anodizing *¢ Finishing 


COMPLETE DIE MAKING FACILITIES 
Stock dies on hand for many shapes. 


RICAN ALUMINUM COMPANY 


facturers of Aluminum Products for Industry Since 1910 
378-380 JELLIFF AVENUE NEWARK 8, N. J. 





It takes less time 
(F ICS mourited 


















HIGHLY STABLE /y 
NEE Sensitive Logarithmic Sew 


AC VOLTMETERS 


FEATURING 


@ Effective isolation of sensitive amplifier 
stages against shock and vibration. 
@ Provision for changing linear response 
of instrument to either narrow band 
(center frequency 400 CPS—24 DB down 
at 60 CPS) or to low pass (3 DB down at 

1.5 KC and 20 DB down at 5 KC). 

@ Limiting circuit to protect meter 
against all overloads within range of 
instrument. 

@ Mirror scale indicating meter with two 
logarithmic voltage scales (10 DB over- 
lap) and one linear DB scale —5 to 
+15 DB. 
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One second to 


} 

| Open... One second 
j 

' t& close 

. We have a folder that will gine 
a anidea oft the S of 
1 rant Industrial Slides, 
Which we'd like to send 

! ae to Grant Pulley 
ardware oration 
. 41-73 Whitectune Parcwsy? 


LF lvshing, N. y, 






Sensitivity Switch Ranges , Fr 


Model in Volts Positions | Overlap | Koopenes Seuedinmes ‘Gain 
245 B | .0005-500 6 | 10% | 10G-250KC 12 Megghms | 000 
247 00005-500 13 30% | 100- OKC) 7 

10C- 5OKC 
5C-300KC 
10C-1MC 






00005-15 30% 
30% 


10% 






00015-500 














0005-500 







Write for Complete Information 


Instrument Electronics Corp. port wasninctor 


SHINGTON, N. Y. 





—_— oe eee a ae coe coe 
— — 
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ACTUAL 
SIZE 


(iy 


Breaking the 
Power Barrier- - -— - = 


Smallest, ightst, nights storage batty” 


Long years of research plus continuous improvement by the world- 

YARDNE’ 
SILVERCELS 
are being applied 

universally wherever 
engineers require: 


wide Yardney organization of scientists and engineers success- 0 


fully produced history's first and finest truly rechargeable 
silver-zine batteries. These super-powerful Yardney Silvercels® 
enable engineers to snap the shackles of heavy, bulky, 


old-time storage units. 
@Space and weight advan- 


These totally new, Yardney-pioneered batteries tages of a power source up to 
five times smaller and six times 


are available as either primaries or secondaries. O arier men chavettiondl betteries 
They are depended on by top industrial manu- ? of equal power. 

facturers and by all branches of the Armed 

Forces to power advanced aircraft, guided 4 @ Capacity three to six times greater than 
missiles, underwater weapons and a ordinary batteries of similar size. 

wide variety of communications, in- 
strumentation, telemetering, televi- 
sion and photographic equipment. 


© Continuous currents of up to 20 times the rated 
numerical ampere-hour capacity. 


4. Flat voltage discharge to the end of capacity. 


4 @ Fast recharging at currents up to a one-hour-rate. 


oe 
For full technical © Dependability at temperatures as low as —65” F or as 
data on high as 180° F. 
YARDNEY 
ILVERCELS® 


now available in 
capacities from 
1/10th ampere- 
hour to 250 am- 
pere-hours, write 
to our Applica- 
tions Engineering 
Department. 


@Long shelf life and minimum maintenance in service. 


ical stress, 


“= PIONEERS IN COMPACT POWER =m 


ELECTRIC CORPORATION 


‘ 
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© Proven performance under adverse conditions of mechan- 


NEW PRODUCTS 
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standard midget flanged base incan- 
descent lamps of voltages 1.3; 2.7; 
6.0; 14.0 and 28.0. AN specifications 
are fully met. Omnidirectional 
visibility is afforded by the. stove- 
pipe-shaped cap of high heat plastic, 
into which the bulb extends so that 
its glow is visible from all angles. 
The series is designated as No, 101- 
3830-951 and is fully described in 
bulletin L-156. 


VECTORSCOPE 
for hospital lab use 


TECHNICON CARDIOGRAPH CorpP., 215 
E. 149th St., New York 51, N. Y. 
Although the unit illustrated was 
developed for work in vectorcardio- 
graphy, its high sensitivity and 
novel recording technique suggest 
its application in the recording of 
l-f nonrepetitive transients. Traces 
are shown on a dual-beam cro and 
may be photographed with a built- 
in 70-mm camera (either paper or 
film may be used). Eight fixed 
synchronous speeds from 25 mm 
per sec to 250 mm per sec are avail- 
able through a gear shift lever. A 
l-mm grid lattice is superimposed 
on the record during the recording 
and remains constant at the 1-mm 
spacing, irrespective of speed. In- 
cluded are 4 direct-coupled ampli- 
fiers with balanced or unbalanced 
inputs. There are 2 built-in pre- 
amplifiers which feature a fre- 
quency range of 0.1 cps to 8 ke, 
a maximum sensitivity of 10 in. per 
mv, and stepped low and high-fre- 
quency filters. 


CAPACITOR 
is miniaturized, feed-through 


ALLEN-BRADLEY Co., 136 W. Green- 
field Ave., Milwaukee 4, Wisc., has 
available tiny discoidal  feed- 
through capacitors that do not ex- 
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New! LAMBDA MODEL 7! 


PORTABLE 
POWER SUPPLY 


$28950 F.O.B. Factory, Corona, N. Y. 


SPECIAL FEATURES 


@ Overload Circuit Breakers. @ Hermetically-Sealed, 
AC and DC Circuit Protection Oil Filled Condensers 


@ No “Down Time” due to @ Time Delay Tube Protection 
' -“ @ All-Aluminum Construction 


Tube 
@ Stable 5651 Reference e os ‘s 
@ Vernier High Voltage Control Power Supply Specialists 


A VERSATILE, HEAVY-DUTY 
PORTABLE WITH BROAD FIELD 
AND LABORATORY APPLICATIONS 


Cannot be damaged by external overloads! No down 
time! Circuit breakers provide complete protection! 


SPECIFICATIONS FOR LAMBDA MODEL 7! PORTABLE 


INPUT... ..105-125 VAC, 50-60 CPS, 475 W (max) OVERLOAD PROTECTION: 
pc ourPUT NO. 1 | (regulated for line and load) External overload protection..... 
Voltage........... ....0-500 VDC (continuously variable) 
Current... ....0-200 MA (over entire voltage range) 
Regulation (line)....0.15% or 0.3 volt (whichever is greater) 
Regulation (load)....0.15% or 0.3 volt (whichever is greater) 
Internal Impedance Less than 4 ohms 
Ripple and Noise Less than 5 millivolts rms 
Polarity. Either positive or negative may be grounded 
DC OUTPUT NO, 2 (regulated for line only) 
Voltage ranges: Internal Impedances: 
(a) 0-50 VDC (no load) 5,500 ohms 
(b) 0-200 VDC (no load) 25,000 ohms 


AC and DC sagpete circuit 
breakers. Trip-Free. Instant 
manual reset. Front panel. 
Fuses, access through rear of 
of cabinet. 

INPUT AND OUTPUT CONNECTIONS: 

Input 8 foot heavy duty rubber covered line cord 
with integral molded plug, rear of cabinet. 
Sturdy insulated “5-way” binding posts, 
front panel. 


Internal failure protection. 


Output 


METERS: 


Output voltage Multi-range 344” rectanguler 


Current range: 
Any value of external load impedance may be used includ- 
ing continuous low impedance or short-circuit. Insignificant 
inter-action on Output No. 1 Short Circuit Current: 9 MA 
( Max.) 

Regulation (line) 

Ripple and Noise.. 

Polarity 


Better than 0.1% 

Less than 5 millivolts rms 

Positive terminal connected internally to 

negative terminal of DC Output No. 1. 

AC OUTPUTS (unregulated) 

Two outputs, isolated and ungrounded. Each is 6.5 VAC at 

5A (at 115 VAC input). Allows for drop in connecting leads. 

May be connected in series for 12.6V (nominal) at 5A, or in 
parallel for 6.3V (nominal) at 10A. 


AMBIENT TEMPERATURE AND DUTY CYCLE: 
Continuous duty at full load up to 40°C (104°F) ambient. 


voltmeter calibrated 0-50 
0-200 VDC, 0-500 VDC. 
Output current 3%" rectangular milliameter 


calibrated 0-200 MA. 

VOLTAGE REFERENCE TUBE: 

A stable 5651 reference tube is used to obtain superior long- 

time voltage stability. , ‘ 
TIME-DELAY RELAY CIRCUIT: . 

A 30 second time delay circuit is provided to allow tube 

heaters to come to proper operating temperature before high 

voltage can be applied. 


SIZE AND WEIGHT AND FINISH: 
Size seesons 


Weight ‘ 
Finish . 


13” Hx8%" Wx16’" D 
cosveeeeeeMf® Ts, 
Two-tone gray 


a4 


LAMBDA Electronics Corp. ,. 


7ee FURST 
103-02 NORTHERN BLVD. « 


NAME 


ELECTRONICS — March, 1955 


iN POWER 
CORONA 68, NEW YORK e« 


SUPPLIES 
TWINING 8-9400 


Want more information? Use post card on last page. 





delay relay 


use it for 
trouble-free service. 


G-V Thermal Relays are so reliable that more than 80 
of the country’s principal electronic and 

aircraft manufacturers have adopted them as a 
standard production component. 

These companies have found Thermal Relays to 

be the smaliest and least expensive means of 
introducing @ Time Delay into an electrical circuit. 


G-V offers you prompt, dependable deliveries. Complete 
technical data and engineering cooperation 
are yours for the asking. 


@ Time delays of 1/4 second to 5 minutes 
@ Heater Voltages to 230 volts 
@ Contact rating up to 6 Amps 
@ Adjustable Time Delay 
@ Hermetically sealed 
@ Approved for military use 


Write for 
bulletins & 
help with 
your 
particular 
problems. 


G-V CONTROLS INC. 
24 Hollywood Plaza 
East Orange, New Jersey 


For additional information on ali items on this page, use post card on last page. 
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hibit such resonance effects as 
ordinary feed-through capacitors at 
frequencies of 1,000 mc or less. Ab- 
sence of the parallel resonance 
effects and the relatively high capac- 
itance values with resultant low 
coupling impedances make them 
ideal for uhf tv receiver applica- 
tions. Measurements have shown 
improvements in filtering of more 
than 20 db through their use. Ca- 
pacitance values are between 1,000 
ppt and 2,000 pyf for all usual oper- 
ating temperatures; insulation re- 
sistance, in excess of 10,000 meg- 
ohms. Rated continuous working 
voltage is 500 v dc; Hi-pot test, 
1,250 v d-c. 


OSCILLOSCOPE 


with identical amplification 


CROSBY LABORATORIES, INC., Box 
233, Hicksville, L. I., N. Y. Model 
320 wide-band oscilloscope uses 
identical horizontal and_ vertical 
amplifiers which allow phase shift 
indication for frequencies up to 5 
me, The high deflection sensitivity 
of 35 mv rms per in., from 10 cycles 
to 5 me on both amplifiers, is an- 
other feature. This general-purpose, 
high-gain instrument is particu- 
larly designed for color tv measure- 
ments. 


VARIABLE TOROIDS 
in two miniature types 


BURNELL & Co., INC., 45 Warburton 
Ave., Yonkers 2, N. Y. The Rotoroid 
variable toroid inductor is now 
available in two miniature types, 
the VTI-C and VTI-D. Ranges of 
nominal inductance are 0.001 to 3.2 
henrys for the VTI-C and 0.00032 
to 0.5 henry for the VTI-D. As nor- 
mally furnished, the inductance 
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Capacitor manufacturer reports vastly improved 
products... greater sales with 


NEW DU PONT MYLAR 


Used as dielectric, new 
Du Pont “Mylar” makes 
possible significant size re- 
duction in Good -All ca- 
pacitors. 


DU PONT MYLAR 


Polyester Film 


QU PONY 


a6 y 6 pat orf 


BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 


REG. U. &. PAT. OFF. 


“We have met specifications 
that would have been 
impossible without ‘Mylar,’ 


chiefly because of the high insulation resistance 
and miniaturization made possible by this re- 
markable new Du Pont film. In some cases a cost 
saving is possible because less dielectric is used; 
consequently, less foil, less impregnant, and less 
space is required for the same capacitor. Our 
company has also had a definite increase in vol- 
ume due to the business from ‘Mylar’ capacitors.” 


Mr. Q. T. Wiles, President 
GOOD-ALL ELECTRIC MFG. CO. 
Ogaliala, Nebraska 


Improved capacitors are only one example 
of the almost limitless opportunities for bet- 
ter products made possible with Du Pont 
“Mylar.” The strongest of all plastic films, 
“Mylar” offers you a combination of elec- 
trical, physical, chemical and thermal prop- 
erties never before available. It has a dielec- 
tric strength of 4000 volts/mil, and a tensile 
strength of 23,500 p.s.i. And the thermal 
stability of ‘““Mylar’’ permits an operating 
range of -60°C. to 150°C, 

Consider the opportunities for improving 
your own products with Du Pont “Mylar” 
polyester film. Send coupon below for fur- 
ther information and samples of ‘Mylar.’ 


E. |. du Pont de Nemours & Co. (Inc.) 
Film Department, Room 2E, Nemours Bldg. 
Wilmington 98, Delaware 


Please send me samples of “Mylar” and 
further information. | am interested in evalu- 


ating “Mylar” for____ 


ee ____ Position ___ 
Firm Name __ 


Street Address. 
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LL TEMPERATURE COEFFICIENTS 


FOR AN NPO APACITOR 


i ee ei 


a 
Ate babananmma mae deel 
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range for any individual Rotoroid 
is from 50 to 150 percent of the 
nominal value. Inductance varia- 
tion in the Rotoroid is obtained by 
the rotation of one of a pair of per- 
manent magnets placed on apposite 
sides of the winding. As a result, 
no external d-c power is required 
for biasing, the inductance varia- 
tion with rotation of the control 
knob is nearly linear, and high Q 
and low harmonic distortion are 
preserved even with extreme varia- 
tion of inductance, 






‘Compensating 


pe ceramic Capacitore 
r TYPE CNP 


Further refinement in ceramic dielectrics 

by leading ceramic-capacitor specialists, 

is reflected in the accompanying performance curve. 
Made by an unique production process, 

’ Hi-Q Type CNP units are of such high uniformity 
that individual TC testing can be 

\ eliminated. Such components are intended 
specifically for applications requiring 

still better temperature compensation. 

Available in capacitance tolerances of 2%, 5% 

and 10%. Non-insulated tubular style. 

Radial leads. Clean non-hygroscopic plastic 

coating. Three sizes: CNP-1, .200” d. 

x .375” 1.; CNP-2, .200” d.x .625” 1,; 

CNP-7, .230” d. x .812” 1. Working Voltages: 

CNP-1 and CNP-2, 300 DC; CNP-7, 500 DC. 

Test Voltages: CNP-1 and CNP-2, SCREEN BAKE OVEN 


1000 DC; CNP-7, 1200 DC. for ty tube manufacturers 





MICROTRONICS, INC., Porete Ave., 
No. Arlington, N. J. This gas-fired 


ee rere = eee | gsereen bake, oven, semiautomatic in 
the ae ie a ia operation, is designed to give the 
for any cumin need small tube manufacturer high pro- 


*Trade-mark 


Literature on request. Let our 





duction and exacting quality con- 
| trol in the manufacture of c-r tubes. 
Compact in size, measuring 44 ft x 
8 ft x 7 ft, the screen bake oven 
will accommodate two tubes up to 
30-in. size in one operation. The 
unit, recommended for use in manu- 
facturing color or black-and-white 





AEROVOX CORPORATION, NEW BEDFORD, MASS. + ACME ELECTRONICS, INC., MONROVIA, CALIF. ee ee ee : : 
CINEMA ENGINEERING CO., BURBANK, CALIF. » HENRY L. CROWLEY & CO., WEST ORANGE, N. J. tubes, is equipped with an auto 
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Assembled view of Machlett Dynamax 20-DF 
rotating anode X-ray tube and mounting. 


Why 


Machlett chooses 


Nickel 


for nearly 400 
X-ray tube parts 


Today, free X-ray clinics sometimes 
take as many as 1200 exposures in a 
six-hour day. 


Until recently, this was an impossi- 
ble task. Every exposure means that 
millions of electrons have been focused 
in an ideal pattern at the nickel cathode 
head, then slammed against a tungsten 
target, spinning in a vacuum. The heat 
at the target is so intense that the target 
metal would melt or vaporize if the 


anode were not rotating. 


The sharp focus of these tubes, says 
the manufacturer, depends upon ac- 
curacy of the contours and dimensions 
of the nickel cathode head, as well as on 
placement of the filament within the 


focussing slots. 


Resistance to high temperatures, and 
retention of critical dimensions are im- 
portant reasons why Machlett Labora- 
tories, Springdale, Conn., specified Inco 
Electronic Grade “A” Nickel for this 
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cathode head . . . and for nearly 400 
other X-ray tube parts, too! 


Nickel not distorted by high 
temperature 


For Machlett’s tube designers know 
how much Inco Nickel contributes to 
longer tube life. Nickel’s high tempera- 
ture strength and low vapor pressure 
are essential in maintaining a vacuum 
over a wide range of temperatures. 
Nickel’s resistance to oxidation, mod- 
erate expansion, and ready fabrication 
aid in processing and holding the pre- 
cise tolerances needed for these critical 
tube parts. 


Nickel’s very easy to work 
with too. 


In tube production Inco Nickel is 


4» 
INCO, NICKEL ALLOYS 


Want more information? Use post card on last page 






Dynamax 20-DF (Double Focus) 
by Machlett Laboratories Inc. uses pure Nickel for cathode 
head and parts connected to it. Nickel parts are easy to fabri- 
cate, stand rugged service. 





X-ray tube manufactured 


readily out-gassed at high tempera- 
tures... easily formed and welded into 
sturdy tube parts, despite intricate 


design. 


When you need metals that 
perform better longer... 


When you have a metal problem 

a part that should last longer or per- 
form better — think of Inco Nickel and 
Inco Nickel Alloys. And write Inco’s 
Development & Research Division for 
helpful information on where you may 
improve a design or end a production 
difficulty by using these metals. 


The INTERNATIONAL NICKEL COMPANY, Inc. 


67 Wall Street New York 5, N. Y. 


MONEL™ © “R' MONEL © “K’' MONEL 
“KR” MONEL * “S’ MONEL * INCONEL® 
INCONEL “X”" © INCONEL “W"") 
INCOLOY™ * NIMONIC™” Alloys * NICKEL 
LOW CARBON NICKEL * DURANICKEL” 
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Low pressure ... humidity ... dust... fungus. . . salt 
corrosion ... explosion. All or any one of these can 
cause failure of aircraft electronic components, so pro- 
tection against them must be near absolute. 

Leach Relay Company of Los Angeles achieves 
positive protection of their aircraft relays and Hi-Seal 
packaged circuitry by pumping out and dehydrating 
each unit, filling it with an inert gas and hermetically 
sealing it. Heart of the entire procedure is a Consoli- 
dated Leak Detector. Working at high speed, locating 
leaks undetectable by any other method, the CEC 
Leak Detector assures that units will pass the stringent 
government sealing specifications . . . 

... helps planes and missiles deliver the “punch” de- 
signed into them. 


Consolidated 
leak detection 
assures success 





Now, two CEC leak detectors 
The standard Type 24-101A detects one part of helium 


in 200,000 parts of air . . . measures leak rates to 10° 
std cc/sec. The new ultra-sensitive Type 24-110 detects 
one part of helium in 2,000,000 parts of air! It is valuable, 
for example, in atomic-reactor equipment and in the pro- 
duction of “reliable-type” electron tubes. Send for Bulletin 
CEC 1801D-X3. 





Consolidated Engineering 


Corporation 


ELEC TRONI INSTRUMENTS FOR MEA REMENT AWN NTR 


300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. € 
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NEW PRODUCTS continued 


matic temperature program con- 
troller which set for 
desired operation. A heat exchanger 
built into each unit allows heated 
air at controlled temperatures to be 
distributed into the tubes during 
baking operation eliminating mois- 
ture staining. 


can be any 





TIME DELAY RELAY 
features snap action 


ELLY ELECTRONICS CORP., 
Raphael St., Fairlawn, N. 
nounces a new commercial type G 
series snap action thermal time de- 
lay relay in a 9-pin miniature glass 
envelope. These relays feature 


~ 


22-0° 


t 


J., an- 


spdt time delays 
from 5 up, and ambient 
temperature operation from —60C 
to +80 C, They are available in 6.3, 
26.5 and 115 v a-c or d-c heater rat- 
ings. Other features are small size, 
light weight, low operating temper- 
ature, operation in any position, 
high contact rating, consistent time 
and long life. Height of the relay 
is 14 in. 


contacts, preset 


seconds 





POTENTIOMETER 
is a dual cosine unit 


GYROMECHANISMS, INC., Halesite, 
L. IL, N. Y. Model No. 35,000 dual 
cosine potentiometer has an accu- 
racy of 4 parts in 10,000, It con- 
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Rubber in the right hands 





wonders! 


AVAIL YOURSELF OF THE SKILL, ENGINEERING ADVICE, SPECIAL COMPOUNDS 
AND PRECISION MOLDING OF UNITED STATES RUBBER COMPANY. 


* A maker of milking inflations picked ‘U.S.’ molded rubber—because of its flexing characteristics 
(up to 400 hours in a flexing cycle test—where normal requirement is a 100 hour test.) 

* A utility company selected “U.S. molded rubber cable joints because “U.S.” could fabricate an 
entirely uniform wall thickness in an extremely complex design. The high dielectric resistant compound 
provides top safety. 

* A lawn mower manufacturer cut labor time of treading from 7 minutes to 49 seconds —just by speci- 
fying U.S.” molded-drive roller rubbers. 





These are only a few of the hundreds of appli- 
cations wherein U.S. Rubber’s molded rubber 
works wonders. In the hands of “U.S.” tech- 
nicians, molded rubber becomes a basic 
material that will do jobs no other material 
can do, “U.S.” research stockpiles, nation- 
wide facilities and laboratories are joined with 


“U.S.” experts in tackling any molded rubber 
goods problem quickly—and from every 
angle. Let “U.S.” show you what it can do 
with molded rubber. 

Get in touch with United States Rubber 
Company’s Molding and Extrusions Depart- 
ment through address below. 


“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Howe + Belting « Expansion Joints « Rubber-to-metal Products « Oil Fleid Specialties + Plastic Pipe and Fittings « Grinding Wheels «+ Packings « Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings «+ Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 


Want more information? Use post card on last page 357 
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NOW LINKED TOGETHER..- 


DAYSTROM INSTRUMENT and AMERICAN 
GYRO—a team of proven ability, know-how and 
experience for the solution of any electronic, ByLO~ 
scopic, control and automati »b A 
LESS of SCOPEvor MAGNITUDE 
board yume 






























_DAYSTROM ih ae — Archbald, Pa. 
ha Ty, In a big modern plant of 


350,000 square feet 
a wenn | is 
staffed an uipped to 
LF develop, design and no 

facture precision electronic 
gon mechanical instruments 
~, for the Armed Forces and 
industry. The very finest 
My modern machinery and 

[ ogeipment is available at 

m for the manufac- 
_ ture, ‘assembly ad test of 
pa cds. these products. 


we as 


~~ 


" te OL 


RADAR 
GYROS 
COMMUNICATIONS 
MINIATURIZATION 
NAVIGATION 
COMPUTERS , | 
NUCLEAR INSTRUMENTS 





— 


ry See 






AMERICAN GYRO = Santa Monica, Calif. 


Products and facilities of American Gyro Div. of Daystrom 
Pacific Corp, perfectly complement the products and facilities 
of Daystrom Instrument. American Gyro components and 
control systems are outstanding in a held demanding pre- 
cision, accuracy, and ruggedness. Daystrom Instrument is 
poe to welcome this new member to the family of Daystrom 
ncorporated. 


PE We Vitel Mi Pal ds eee ee 
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NEW PRODUCTS 


sists of two electrically isolated po- 
tentiometers driven from the same 
shaft, with individual output pro- 
portion to the cosine (6/36-75 deg), 
where 6 is the shaft rotation. For 
any given position of the input 
shaft, model No. 35,000 gives a volt- 
age output within 0.0004 of the cor- 
rect output at that point. It is 
available with resistance values as 
high as 200,000 ohms, Range is 
+75 to —75 deg, which may be ex- 
tended to —90 to +90 deg. Tem- 
perature range is —65 to +71 C. 
The potentiometer, which weighs 
4.2 lb, is housed hermetically sealed 
in nitrogen atmosphere, in a case 
of anodized aluminum, It is ex- 
pected to find wide commercial and 
military application, particularly in 
control processes, computers, servo- 
mechanisms and telemetering be- 
cause of its high accuracy. 





CONTROL SYSTEM 
for remote equipment 


LENKURT ELECTRIC Co., San Carlos, 
Calif., has developed the type 51B 
system that provides for two essen- 
tially independent functions: (1) 
a means for supervising conditions 
at remote locations from a control 
center, and (2) a means for con- 
trolling operations of equipment at 
the remote locations from the con- 
trol center. Information for both 
functions consists of d-c pulses 
translated into tone signals for 
transmission over any suitable wire 
or radio circuit. The system can 
supervise as many as 80 remote 
conditions and control up to 90 re- 
mote Eight or more 
remote locations can be associated 


operations. 
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GLOBAR 


THERMISTOR-VARISTOR 


TEST KITS 


for evaluating your circuitry problems 





ee | 








bie 


These new Test Kits of GLOBAR® Ceramic Varistors and Thermistors offer 
the most favorable combination of properties to satisfy all circuit require- 
ments .. Rive you a most economical means of evaluating your circuitry 
problems —and finding the answers. Widest range of characteristics within 
each kit—at a minimum investment. 


KIT No.1 PRICE $29.25 
Type F THERMISTORS 


@ To evaluate series filament circuit applications 
in radio and television receivers. 


Ru Rated 
Current 


8 Constant 


1500 


1900 
1950 
1900 


1900 





KIT No. 2 PRICE $24.60 
Type H THERMISTORS 


@ To evaluate time delay in relay and solenoid 
circuits; stabilization of television oscillator 
circuitry during warm-up. 


1200 3200 
1000 3800 
10 7700 

20 2700 
5000 3200 
11000 3200 





KIT No. 3 PRICE $20.00 
Type BNR VARISTORS 


@ To evaluate reduction of surge voltage peaks 
and contact arcing; stabilizing voltage and 
amplifier gain. 


Calibrotion Veltoge 
100000 @ lO voln 
100000 00 » 
10000 @ 40 ¥ 

24000 40 


24000 100 v 





17500 @ 175 + 


KIT No. 4 PRICE $18.25 


Type F, Type BNR VARISTORS and THERMISTORS 


@ A selection of smaller size thermistors and varis 
tors for overall usage evaluation 


Type BNR 
at Neo 










R& Colibrotion Voltage 


25000 @ 10 volt 
100000 @ 10 volt 
200000 @ ir 


e@m2c¢ 


6 Constant 





EACH KIT CONTAINS 36 resistors 
— 6 of each specified type, packaged in attractive 
transparent plastic boxes. Pertinent ¢ ngineering 
bulletins giving detailed engineering data are sent 
with each kit. Kits will be shipped postpaid to 
any point in the United States and Canada 





ORDER | 

YOUR KITS | 
NOW... 

use this Handy Coupon | 

sinciatiahiiasiilnaicaati a 2 
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THe CARBORUNDUM COMPANY 
Dept. E 87-54, Niagara Falls, New York 


Please ship kits as follows AME - TL — 
Ne. | —.__.___- Ne. 2 ens 
(Quantity) Quantity) com — 
No. 3 No. 4 
Quantity) (Quantity) KE 
Check enclosed (to which we have 
added applicable local tax) ciTy ZOMI ATS 
Please invoice us Please send FREE engineering bulletin on Kit No 
Want more information? Use post card on last page 359 











NYLON JACKETED WIRES 


TY LEAD-IN WIRES 


LACQUERED WIRES 


SHIELDED WIRES & CABLES 


cee < 


INSTRUMENT WIRES 


‘cecntiesaeataaaimaaail 


COAXIAL CABLES 


— —. . 
UL LISTED APPLIANCE WIRES 
FOR 60 C, 90 C AND 105 € 


See: 


SPECIAL WIRES & CABLES 
TO SPECIFICATIONS 
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with each control center. Addi- 
tional information is available from 
the company. 





VACUUM-GAGE TUBE 
withstands shock, vibration 


HASTINGS INSTRUMENT Co., INC., 
Hampton, Va. The vacuum gage 
tube illustrated is designed to re- 
tain permanent calibration while 
withstanding intense’ vibration, 
shock and temperature change. 
Sensing elements of the gage tube 
are short, butt-welded noble metal 
thermocouples. The couples are ar- 
ranged in a thermopile so as to com- 
pensate for temperature changes 
and even rate of change in tempera- 
ture. Welded construction makes 
the gage tube particularly resistant 
to damage by vibration. The gage 
tubes described respond in 0.5 sec. 





SENSITIVE RELAY 
has thorough wiping action 


HEDIN TELE TECHNICAL Corp., 640 
W. Mt. Pleasant Ave., Livingston, 
N. J., has announced a new devel- 
opment in relays combining high 
sensitivity with thorough wiping 
action on each contact. Relay 100-B 
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We'll be in Booth 90 at the 
Kingsbridge Palace, from 
March 21 to March 24... 
ready to discuss the many 
new features of Kinney High 
Vacuum Pumps with you. 


controlled gas ballasting 


Kinney Pumps can now be equipped with the Kinney Controlled Gas Ballast valve . . . it 
prevents vapors from condensing within the pump . . . keeps oil clean for continuous operation. 
Kinney design controls the amount of gas ballasting air for maximum pump efficiency. 





reduced‘ vibration 


Kinney dynamic balance has reduced vibration on compound pumps to an acceptable 
amount for all practical purposes. These pumps are ideal for use on such applications as dollies 
and carts. 


Feature for feature, no other vacuum pumps can match Kinney. Bring us your 
vacuum problems. Our district offices in Boston, New York, Philadelphia, Cleveland, 
Chicago, and Los Angeles are all competently staffed to discuss vacuum problems with 
you. SEND COUPON FOR FULL DETAILS. 





KINNEY MFG. DIVISION 


THE NEW YORK AIR BRAKE COMPANY 
3565 WASHINGTON STREET * BOSTON 30 + MASS 


Please send Bulletin V54 describing the complete line of Kinney Vacuum Pumps. 
Name 

Company 

Address 





City State 
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high performance NEW pRooucTs atiind 


oS ei A ae eS Fe is available hermetically sealed or 
with dust cover. Features are high- 
lighted by its low wattage consump- 


. Cc ¥ DYN E'S tion of only 25 mw per contact 
in A L together with a genuine wiping ac- 


“ee tion. Designed for d-c applications, 
ew oOo oO d it has the advantage of a very long . 
{ | ° ° ' . ° 
ri lie n 1 p un operating life. Capacity is up to 


l-ampere inductive and 3-ampere 
force system resistive load with coil resistance , 
to a maximum of 30,000 ohms. Re- 
: tn? lays are available in spst up to 
(—~womes | if, | mK dpdt contacts. The effect of residual 


t magnetism and iron aging are elim- 








inated by nonferrous metals and 
hydrogen annealing of the mag- 
netic components, Hermetic sealing 
is done exclusively by welding. Di- 
ameter is 14 x 328 in. above mount- 
ing line, 


: 05 AMPS VARIABLE FREQUENCY 
MOSS 108 AC TO GHAKER ARMATURE 


10 WAKER LOWERS 


7 ars 04 ] 8” 
6800 POWER PACH 1O Wane FD 





HIGHER USEFUL OUTPUT, 
IMPROVED SHAKER DESIGN 


Calidyne’s new Model A88 
Shaker, rated at 100 pounds 
force output continuous 
duty over the 40 to 3000 
cps frequency range, incor- 
porates several important 
design changes and refine- 
ments. A lightweight, extremely rigid 
armature of cage-type construction greatly increases 

the useful portion of total force output. MIL-E-5272A Procedure I 
requirements, for example, can be met with mass loads up to 7.3 pounds. 
Also, a new flexure system insures truly /inear motion of the armature, 
and trunnion mounting of the Shaker allows forces to be exerted in any 
direction. And for monitoring amplitude of vibratory motion, a calibrated 


velocity signal generator has been built into the Shaker. ROTARY JOINT 
for X-band systems 


LITTON INDUSTRIES, 336 N. Foothill 
Road, Beverly Hills, Calif., has 
available a new rotary joint de- 





SINGLE CONSOLE CONTAINS CONTROLS AND POWER PACK 


The 6800 Control and Power Pack unit includes the Power Amplifier, 
Audio Oscillator, and Shaker Field Supply, as well as all controls and 
indicators, for operation of the complete system. Accessories for 


monitoring Shaker vibratory levels and performing automatic cycling signed for operation in 250-kw 
tests required in many MIL and JAN specifications may be added to the X-band systems. It eases antenna 
basic system at any time, by rack mounting in the cabinet. packaging problems where space is 
at a premium. A maximum vswr 

Complete System Specifications and Details of 1.15 is maintained over the 8.6 


Available on Request kmce to 9.6 kme band, and variations 


THE of vswr and phase with rotation 


are negligible. It is available with 
either RG51/U or RG52/U wave- 
uides. 

COMPANY . 

120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


SALES REPRESENTATIVES NORTHERN NEW YORK CHICAGO, KUINO! SAN FRANCISCO, CALI CONTACT METER 























WALTHAM, MASS Technical Services Co., Boston Hugh Martland & ( ). 6 Miller o o 

ober A ators, br Capital 7.9797 Ambassador 2 1555 ytell 3.3438 

Welthen 6000 CLEVELAND, Ono IN Ce INDIANA ais IQ taut NEW MEXICO has many applications 
NEW HAVEN, ¢ NN M. P, Odell Co Hugh Marsiond & ¢ G6 Miller C Ri 

When 3600 pavie Glondole 3008 gATTit, WASH LARSON INSTRUMENT Co., 24 Or- 
NEW YORK CITY AREA MP ——e ee - _ G. 6. Miller Co . . : 

G. C. Engel & Associates pcremee seal Caleta cjlender 3920 chard St., Tarrytown, N. Y. Model 
WaT tenth dean Woodien b-20i8 re a hoe MR contact meter is a precise in- 

‘ er! r ‘ MEA Disor ‘ . . . 
PHMADELPHIA, PA or eine teen HOLLYWOOD, CAUFORNIA strument, which continuously indi- 

G. C. Engel & Amociotes Alesandria, Vo 6 Miller < . 

Chestnut Hilt 8.0892 Overlook 3.6100 Hollywood 9-630 Murray Hill 9.0200 cates any electrical variable and 

See us at the SHOW in March~462-64 Electronic Avenue. provides reliable accurate high or 
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For superior printed or 


or etched circuits 


use copper-clad 


INSUROK T-725 
and T=-812 


plastic laminates 


For printed circuits, the important consideration is the 
laminate base since other characteristics are often similar. In 
buying printed circuits, therefore, it pays to insist on the best 
—INSUROK T-725 or T-812—because of their outstanding 
electrical properties which remain remarkably stable under 
repeated temperature and humidity cycling. 


ASK FOR BULLETIN Laminated INSUROK Grades T-725 and T-812 have 
ON COPPER-CLAD made history ever since they were first introduced to the elec- 
tronics industry. Possessing a unique combination of proper- 


5 Ni % as R 6 K r ties, they have been used successfully for many years in critical 


high-frequency applications. 


INSUROK T-725 and T-812 have high physical strength 
and low cold flow, and are readily punched into intricate 
shapes. Richardson also furnishes copper-clad INSUROK in 
many other grades, in addition to T-725 and T-812. 


Experienced Richardson engineers will gladly assist you 
in the selection and application of copper-clad INSUROK... 
write or phone your nearest Richardson sales office today. 


he RICHARDSON COMPANY 


FOUNDED 1858 
2797 Lake Street, Melrose Park, lilinols (Chicago District) 


SALES orprri;css iN PRINCIPAL cirTrigs 


ELECTRONICS — March, 1955 Want more information? Use post card on last page 363 





SLIPRING SPECIALIST 


PARDNER . . . IF YOU'RE LOOKING 
FOR SLIP RINGS, LET PM! SHOW 
YOU A FEW TRICKS! 


When it comes to designing and manu- 
facturing slip ring (collector ring) assem- 
blies, pardner, you've come to the right 
corral. We can make them small as a Rhode 
Island gnat or big as a Texas moon. When 
you're at the IRE Show this month be 
sure to stop in and pay us a visit at 
Booth #602. 


PROJECT 240E191 
Commutator and Slip Ring 
Assembly designed and pro- 
duced to meet Gov't specs., 
MIL-E-5400, MIL-E-5272B. 
Electrical tolerance (phas- 
ing) +1° RPM 140 — Life 
1000 hours min. Brush 
noise 3 MV max. at 0.5A. 
%” dia. rotor. 


P M INDUSTRIES, INC. 
270 FAIRFIELD AVENUE 
STAMFORD, CONNECTICUT 


For additional information on ali items on this page, use post cord on last page 


NEW PRODUCTS continued 


low-limit control. It can also be 
used as a continuous control with 
automatic reset. High or low-limit 
contacts are furnished to indicate 
the point of operation. No mag- 
netic contacts or locking coils are 
used. Reset can be remote and does 
not require manual lever or so- 
lenoids, The portable controller is 
also furnished for wall or panel 
mounting. It has countless appli- 
cations where reliable high or low- 
limit contact or ultrasensitive con- 
trol is required. 


CONTACT RELAYS 
have compact construction 


G. M. GIANNINI & Co., INC., 918 
E. Green St., Pasadena 1, Calif. 
Made by enclosing two magnetic 
cylinders in a sealed envelope and 
causing them to contact each other 
by bringing a magnetic field into 
close proximity, thus closing a pre- 
set gap between the cylinders, the 
new Magseal relays are character- 
ized by a very compact construction 
and a large variety of operational 
characteristics. Because of their 
long life (1 billion cycles) and high 
switching rates (up to 60 cps), 
these relays can be used in high- 
speed switching applications. Sin- 
gle and multiple element units (up 
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pe wectecseeeed 


sc 


o ® 
The Llectranik: Function Plotter 


... Automatically produces a continuous curve 
of x=f (y). Eliminates time and possibility 
of error in transcribing data into the form re- 
quired for analysis. Independent measuring 
systems actuate the pen and the chart. 


The Duplex Function Piotter 


...Atwo-pen model of the Function Plotter, 
which records two variables as a function of a 
third, or x, x'=f (y). The three inputs can be 
d:fferent calibrations, since the measuring cir- 
cuits are completely independent. This model 
gives two distinct curves . . . does the work of 
two instruments simultaneously. 


time-saving 
instruments 
for 

research men 


Both versions of the Function Plotter are 
standard instruments. They’re an economical 
investment which can be repaid quickly in 
saving of scientist’s time, in acceleration of 
critical research projects, and in reduction of 
manualerrors. Both are readily adapted tosuch 
uses as recording antenna radiation patterns, 
vacuum tube characteristics, transistor oper- 
ation, temperature-viscosity curves, and liter- 
ally innumerable other research applications. 


For a discussion of your specific requirements, 
call your local Honeywell sales engineer. He’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co. 
Industrial Division, Wayne and 
Avenues, Philadelphia 44, Pa. 


’ 


Windrim 


@ REFERENCE DATA: Write for Data Sheets No. 10.0-5a and 10.0-17. 


Honeywell 


BROWN 


'INGEGTRUMENTS 


Fiat we Couttiols 
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IMMEDIATE DELIVERY!! 


power supplies 


lial 
UL eae) 
510327 
lg 
ot) 


MODEL 
LL Le 
i re! 
Cee lg 
(CONT) 


Lita 
LRU Eel 
10 10 40 ¥ 
@ 30 AMP 
CONT ) 


MODEL 
WR2432-100% 
Tete 
Lg 
(CONT) 


PERKIN 


ENGINEERING CORP. 


mee 


pat} 383} 88 


UL at eed 
atid le 


eA 
SUPPLIES 


REGULATION: + 1% (a) from 5-32V 
DC (b) from 1.5 to 15 amps. {c) from 
105-125V AC. (single phase, 60 cps.) 


RIPPLE: 1% rms @ 32V and full load, 
5 increases to max, of 2% rms @ 5V and 


| full load. RESPONSE: 0.2 sec 


METERS: 4'/,'' AM and VM; 2% accuracy. 
MOUNTING: Cabinet or 19° rack panel. 
FINISH: Baked Grey Wrinkle 


; WEIGHT: 150 Ibs. 


DIMENSION: 22° « 17" x 14.1)” 
**$524 w/o cabinet, $549 w/cobinet. 


REGULATION: = 1%°* (a) aot 28V DOC; 
increases to 2% max. over the range 
24-32V; does not exceed 2V regulation 
over the range 4-24V DC |b) from 1/10 
full load to full load (c) at ao fixed AC 
Input of 115V 


RIPPLE: 1% rms @ 32V and full load; 
2% ms max. @ any voltage above 4V 
AC INPUT: 115V, single phase, 60 cps. 
FINISH: Boked Grey Wrinkle 

WEIGHT: 130 Ibs 

DIMENSIONS: 22° «15° « 14," 
**$439 w/o cabinet, $474 w/cabinet. 


REGULATION: * 1% (a) from 10 to 40V 
DC (b) from 100 to 130V AC {c) from 3 
to 30 Amps DC. RIPPLE: | % rms 


AC INPUT: 100-130V, | phase, 60 cycles 


RESPONSE: 0.2 sec. METERS: 4'/,°° AM 
and VM 


MOUNTING: Cabinet with 19" rack panel, 
FINISH: Baked Grey Enamel 

WEIGHT; 200 Ibs 

DIMENSIONS: 22 15” » 23” 

**$792 w/o cabinet, $627 w/cabinet 


REGULATION: + *'/, % (a) from no load 
to full load. (b) from 24-32V DC. (c} for 
230* (or 460) V = 10 

DC OUTPUT: 24-32V @ 100 amps 

AC INPUT: 230 or 460V + 10%, 


s phase, 60 cycles 
| RIPPLE: | % rms. RESPONSE TIME: 0.2 sec 
; » MOUNTING: Cobinet or 19° rack panel, 


WEIGHT: 250 Ibs 
DIMENSIONS; 25" «x I 15 


*This unit w be supplied for 2 V AC Input 
uniess 460V is specified 


**$1,149 including meters and cabinet 


Feeney 
ee 


rd 


power supplies 


345 KANSAS ST. + EL SEGUNDO, CALIF. + ORegon 8.7215 or EAstgate 2-1375 
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NEW PRODUCTS (continued 


to 109 contacts) are available, and 
simultaneous contact closure on 
multiple element units is within 1 
millisecond, 


LOAD ISOLATOR 
for system applications 


LITTON INDUSTRIES, 336 No. Foot- 
hill Road, Beverly Hills, Calif. 
Model X100 ferrite load isolator, 
designed for system applications, 
makes it possible to operate high- 
power magnetrons and klystrons 
into long lines or high vswr’s with- 
out the usual adverse effects. This 
isolator is particularly valuable in 
tunable systems. Model X100 pro- 
vides a minimum attenuation of 
the reflected wave of 9 db while 
attenuating the forward wave 1 db 
or less by utilizing the nonrecipro- 
cal absorption properties of ferrites 
at microwave frequencies. It is de- 
signed to operate with magnetrons 
and klystrons covering the band of 
8,600 me to 9,600 me and at power 
levels of 100-kw peak and 100-w 
average. 


MAGNETIC CARTRIDGE 
for high-fidelity use 


FAIRCHILD RECORDING EQUIPMENT 
Co., 154th St. and 7th Ave., White- 
stone, N. Y. Based on the high com- 
pliance moving coil principle, the 
series 220 cartridge has higher 
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How to Measure Vacuum 
from 1000 to .0001 mm. Hg. 


with One Trouble-free Gauge... Quickly... Easily... Accurately 


? 
aos 
a 1eeo 
wanct seugcroe 
‘ 


wo. * faa 


. ib PT 


ac omaT aoe . 
pesennen ConPOr: 


nanan 
nour 


a PS a 


The AC-operated Model 517, newest of the Alphatron® Vacuum Gauges, 
with 6 ranges covering pressures from 1000 to .000! mm. Hg. Price: $425. 


Fo a combination of instantaneous response, 
high continuing accuracy, long trouble-free life and 
simple operation, the family of Alphatron® Vacuum 
Gauges has never been equalled. These gauges are 
also finding increasing use as efficient, low cost 
leak detectors. 

Now the Model 517 Alphatron Vacuum Gauge 
provides accurate measurement over the widest 
range of any AC-operated vacuum gauge. It has 


SALES OFFicEes 


Boston, Chicago, Cleveland 
sae ARESCO 
Palo Alto, Philadelphia; 


in Canada: Toronto, Arnprior EQUIPMENT 
CORPORATION 


a linear response with unusually high stability, and 
provides a connection for a recorder or controller. 


Also just out—the AC-operated Model 515 Alpha- 
tron Vacuum Gauge has a single logarithmic scale 
covering the range 10 to .0O1 mm. Hg. Price: $225. 


Send for Data Sheets on these new Alphatron 
Vacuum Gauges and on our complete line of vac- 
uum gauges and accessories. 


NARESCO EQUIPMENT CORPORATION 


Equipment Sales Subsidiary of National Research Corporatior 


43 Chariemont St, Newton Highlands 61, Mass 


Please send me Data Sheets as follows: () Model 517 Aiphatron ® Vacuum Gouge 
0 Medel 515 Aiphatron® Vacuum Gouge [J All other NRC Vacuum Gauges 


Nome— 
Company 


Address 
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Both the Counter and the Dial 


Indicator are shown full size 


WHICH IS 
READ WITH 


GREATER ACCURACY? 


The Kearfott Counter shown can be read with 
the same ease and accuracy as a dial in- 
dicator 143 inches in diameter 


Ball Bearings and precision hardened steel 
parts used in Kearfott Counters permit their 
high speed rotation for long periods of time 
Kearfott capable of being 
driven at 1800 RPM. Precision parts also con- 
tribute to precise positioning and precise 
reading 


Counters are 


STANDARD KEARFOTT TYPES 
ANGLE COUNTERS: Odometer indication of 


shaft position, fully reversible operation re 
turning to O° at end of count. Either 0°-359.9 
in 1/10 or 0°-359" in A” increments as de 
sired. Maximum speed 1800 RPM 


KEARFOTT COMPONENTS 
INCLUDE; 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components 
Send for bulletin giving data of Count 
ers and other components of interest 
to you 


DECIMAL COUNTERS: High speed decimal 
count from 0-9999 and return to 0 in 4 incre- 
ments. Maximum speed 1800 RPM. One 
revolution of shaft equals 10 units 
LONGITUDE COUNTERS: For east-west lon- 
gitude indication in degrees and minutes in 
Ya minute increments. Mask transfers hemi- 
spheric indication at O° and 179°59'. Maxi- 
mum speed 1800 RPM. 

LATITUDE COUNTERS: Indicates N 89°59! 
to S 89°59'. For same direction of input the 
transfers hemispheric indication and 
reverses reading at 00 degrees 00 minutes. 
Maximum speed 1800 RPM 

Variations of these Standard Types are 
available for special purposes 


KEARFOTT DISPLAY AT THE NATIONAL 1.8.E. SHOW, 
KINGSBRIDGE ARMORY, NEW YORK, BOOTH 152. 


mask 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. 3. 


Soles ond Engineering Offices: 1378 Main Avenue, Clifton, N. J. 
Midwest Offices: 188 W. Randolph Street, Chicago, lil. South Central Office: 6115 Denton Drive, Detlon, Tonos 
West Coast Office: 253 N. Vinedo Avenue, Posadena, Calif, 


For additional information on all items on this page, use post cord on last page 


NEW PRODUCTS (continued) 


compliance and improved charac- 
teristics. Frequency response flat to 
17,000 cycles with a gradual 
roll off results in a cartridge with 
constant overall response over the 
A 4 to 6-db in- 
level simplifies 
high-fidelity 
220 


very 


entire audio range. 
crease in signal 
installation in any 
system. Models of the 
are available for either microgroove 
or 78-rpm records. 


series 


CASTING RESIN 
features excellent adhesion 


EMERSON & CUMMING, INC., 869 
Washington St., Canton, Mass., has 
announced a 2-part casting resin 
that is easy to use and requires no 
additional catalyst. Stycast 2340M 
has excellent electrical and mechan- 
ical properties. Warming the two 
components to about 125 F results 
in an easy-to-mix and easy-to-pour 
material that quickly cures to a 
tack-free, brown, opaque resin that 
is very tough but quite flexible. Its 
adhesion to metals, plastics and 

glass is featured. It is easily ma- 
chined usable over a tem- 
perature range of —100 F to —400 
F without loss of physical or electri- 
cal properties. 


and is 


LOUDSPEAKERS 
of the electrostatic type 


A.R.F. Propucts, INc., 7627 Lake 
St., River Forest, Ill. Two sizes of 
electrostatic loudspeakers, suitable 
for reproduction in the audible 
range of 7,000 to 15,000 cycles, are 
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NEW PRODUCTS (continued) 


now available. They are character- 
ized by their relatively low capaci- 
tance of 900 and 1,800 uuf respec- 
tively. They are capable of handling 
the power output of a single pen- 
tode stage and can be operated 
satisfactorily in push-pull systems 
with the proper circuitry. They 
must be fed through crossover net- 
works which attenuate the audio 
output below 7,000 cycles to provide 
optimum conditions for minimum 
distortion, and should be matched 
with one or more cone speakers of 
complementary efficiency and fidel- 
ity to obtain a complete wide range 
reproducer at low cost. Physically 
they are 2] in. and 5 in. in diameter 
and 14 in. and #? in. deep respec- 
tively. 


LABORATORY MAGNET 
for widespread application 


VARIAN ASSOCIATES, 611 Hansen 
Way, Palo Alto, Calif. The V-4004 
laboratory electromagnet has two 
fixed energizing coils with adjust- 
able poles and readily changeable 
pole caps. A wide range of field 
contours can be set with ease. By a 
simple adjustment of each pole, any 
air gap width up to 4.3 in. can be 
achieved. A variety of cylindrical, 
conical or specially-shaped pole caps 
are available for wide choice of flux 
natterns. A gap field flux density as 
high as 28,600 gauss can be at- 
tained. 


FLEXIBLE COATING 
cures at room temperatures 


RADAR RELAY INC., 2260 Westwood 
Blvd., Los Angeles 64, Calif. Micro- 
Lite ML&8 is a new type coating 
with excellent dielectric properties 
that cures at room temperatures 
and may be applied by brushing, 
spraying or dipping. Tests have dis- 
closed the material to have a dielec- 
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a Report on AMPHENOL since 
last year's IRE SHOW... . 


It's IRE Show and Convention time again -— and a 
good time to make a report on AMPHENOL's prog- 
ress during the past year. Outstanding achieve- 
ments in AN, RF and Blue Ribbon connectors are 
described on the following pages. In addition we 


can record the following new products: 


CABLES -- new Aljak, an aluminum-jacketed co- 


axial cable; Subminiature coaxial cable that may 


be used with the new Subminax RF connectors; 


'riaxial cable for community tv systems 


Noise-Free cable for laboratory applications. 


CONNECTORS -- the 172 series of Hermetically 


Sealed receptacles, that mate with Standard AN 
plugs, and the 165 series of Miniature AN-type 


sonnectors reached full production status 30th 


p } ? S y > 
filled long time needs in their respective 


component classe The 165 series is also now 


available for potting 


All new development 


AMPHENOL's cont inuing 


5 point up the value of 


contribution to the prog-— 


ress of electronics -- a contribution that will 


be re-emphasized in the months ahead with the 


release of Printed Circuit connectors, compo- 


nents designed for automation and the announce- 


ments of other major developments. 


dat a hole 





NEW PRODUCTS (continued) 
20 * 25 * 30 KW 


MODEL 16 : : 
Like all Sheppard Diesel tric strength of 1,000 v per mil, 
Gon fouled — with isolated tests showing as much 
standard voltage, AC or DC. as 2,000 v per mil. High and low- 

temperature characteristics are ex- 
cellent, with no cracking or break- 
ing under flexing at —65 F. A fully 
cured film may be intermittently 
subjected to 400 F without defor- 
mation. The ML88& has a wide 
range of applications including en- 
capsulating resistors, transformer 
windings and relay coils. The ma- 
terial’s ability to cure at room tem- 
peratures makes it useable with 
components unable to withstand the 
high temperatures required to cure 
other encapsulating compounds. It 
is available in 4, 4 pint, pint and 
— quart containers together with a 


A - | ' llod small can of necessary catalyst. 


POWER FOR THE CRITICAL FIELDS OF 
ELECTRONICS AND COMMUNICATIONS 


Sheppard Diesel Generating Sets offer com- 

— protection against highline power Starts whenever 
ailure or voltage drops. They are widely 

used both as main and standby power . . e 
sources. In some cases 2 or more Sheppard highline power fails 
Diesels are used to provide BOTH main and 

standby power. The 2 units alternate as the 

main power supply through fully automatic or voltage drops 
controls. 

Extremely close governor regulation makes 


Sheppard Diesels ideally suited to all elec- FOOLPROOF CONTROL SYSTEM 
tronic power supply installations. ah. ‘ieeeiiter olemante 
DEPENDABLE ” ” 


THERMOCONTROL INST. Co, LTD., 
EASY TO INSTALL 2-10 Valentine Place, London, S.E.1, 


4 yd PANEL England. Series E9 electronic com- 
pensated control equipment with 
Designed and built by an Electrical thermistor temperature detectors 

Engineering staff that has specialized 


in the automatic control of engines is designed for temperature control 
for 35 years, this panel provides com- : 7 : : 
plete control of standby power in for heating, ventilating and air 


every case of power failure. The avto- eae ° 9 ° 
matic controls are self contained and conditioning. The system is de- 


Ca ae wate SETS : i fending cpp achee pod me mig signed on the principle of the 


Wheatstone bridge circuit and, ac- 


MODEL 17 various measuring points, the volt- 


/ Can be fitted wien ages from the bridges add or sub- 
. . automatic controls - 
FREE FOLDER gives a com- Pa for YOUR standby tract to a resultant voltage which, 


ca 5 or 7% KW cording to the temperature at the 


ipti » | , requirements. . ° one 
ee ceed _ oer via the electronic relays, positions 
; . 


pard Diesel Generating : ¥ the controlling unit. 
Sets. It tells why Diesel is . 

more dependable for 

standby service . . . why it 


costs less in the long run. S ; , POTENTIOMETER 


Write for your copy today. i lateenamaiel Soslicatlons 
SHEPPARD DIESELS . 
HANOVER, PA. - THE GEORGE W. BorG Corp., Janes- 


ville, Wis., announces a new pre- 
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(continued 
NEW PRODUCTS 


‘AN’ CONNECTORS 


AMPHENOL continued to effect improvements in AN 
connectors during the past year. The biggest 
development was Potting, whereby connectors are 
injected with & synthetic rubber Sealant that 
Provides efficient waterproofing under the most 


adverse conditions. The advantages of Potting 
cision 10-turn Micropot potentiom- 
eter for commercial applications. one 
The 1100 series Micropot is specifi- | - 
ie 1 i 1 for original equip- electrical reliability, less cost) that they 
cally designee i on 
ment manufacturers of precision 
electrical devices. Lead argon 
provided instead of terminals, T vis ce 
permits greater flexibility of appli- applic 
ee Ss < De oe ce 
cation and added ease of installa | 
ti vithout changing the present A new and improved high-temper 
ion W y i = 
wiring system. Rear shaft ¢ xt : 
sion is optional for both single 


are so great (not only true moisture Proofing 


but weight and Space saving design, 


Promise to replace the conventional S0-called 


mechanically Sealed AN connector in every 


ature AN connector 


design has recently been perfected by AMPHENOL . 


Special finish, 


; and inser t mater i al 
| . Th 
UNLLS ¢ «< 


shaft is firmly supported on two makes these connectors able to withstand 
bearings located at either one. perature ot Gen 

COA TOCENENS VEORED ABS Seen 
50 to 100,000 ohms. The seentioen 
available in independent linearity mention of the previous AMPHENOL "firsts" that 
yon accuracy of 0.1 percent to 0.5 : e a 


a tem- 


under continuous Operation. 


No report On ANs would be complete without a 


‘ have reflected our concern with the highest 
percent, 


quality interpretation of government Specifica- 


tions. AMPHENOL developed and introduced as 


Standard on AN connectors both 1~501 blue di- 


electric material and £0ld-plated contacts 


o-— 


two outstanding features that help to make 
AMPHENOL ANs the best obtainable. 


SELENIUM RECTIFIERS 
for airborne equipment 
INTERNATIONAL RECTIFIER Corp., 
1521 E. Grand Ave., El Segundo, 
Calif., is now producing a series of 
hermetically sealed, h-v selenium 


rectifiers for use in airborne equip- . 
ment where adverse a 

\ 
conditions, severe vibration an 


, hl 
rigid electrical specifications et rn B 
be met. The ULOOHM hermetically 
sealed selenium rectifier has a maxi- aa» 
mum a-c input of 3,300 ae 
put rating is 1,420 v d-c and 1.5 ma 
d-c at 35 C ambient temperature 
into a resistive load. At 71 C am- 


: OL 
bient temperature this unit delivers aM PHEN 


360 v d-c from 2,130 
1.2 ma d-c at 1,360 v d-c from 2,1 
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VLE 
ee 
for COLOR TV 


TYPE 1105 


VIDEO 
SWEEP 
GENERATOR 


© High Output 

e Flat Frequency Response 

© Stable Keyed Carrier Markers 
¢ Low Harmonic Distortion 

¢ 75-ohm internal impedance 
© Ten Marker Frequencies* 


$500.00 Fos Piant 


(*Markers $10 ea. add’l) 


TYPE 2123 
CHROMATRAN 
¢ High Output (0.2 voits 
peak-to-peak) : 
¢ Low incremental and 


Differential Phase 


e Sound-Picture Carrier Difference 
Maintained within 1000 Cycles 


© Available for any VHF Channel 


® Video Modulating Signal 
DC-Restored 


specifications 


RF OUTPUT: 

2.0 V max. p-p from75-ohm source 
into 75-ohm load. 
ATTENUATION: 

0 to 63 db in 3, 10, 20 and 20 db 
steps pilus 10 db variable. 
SWEEP WIDTH: 

10 megacycies. 

MARKERS: 

Keyed pulse-type markers on RF 
output; 0.01% accuracy; available 
externally, either polarity 
adjustable for Z axis modulation. 
SAWTOOTH : 

Locked to line frequency for 
horizontal sweep of oscilloscope. 


specifications 


FREQUENCY: 

Any single specified VHF Channel. 
PICTURE-CARRIER ACCURACY: 0.005%. 
SOUND-CARRIER ACCURACY: 

4.5 mc +1000 cps above picture 
carrier frequency. 
INTERMODULATION DISTORTION 
(920 KC BEAT): 

Better than 50 db below maximum 
picture carrier level at 

maximum modulation. 

SOUND CARRIER MODULATION: 
INTERNAL: at least +25 kc 
deviation, 400 cycles. 

EXTERNAL: Deviation sensitivity 
+25 kc per volt. Maximum 

deviation +50 kc. 


Complete instrument catalog 
available on request. 


Tel-In 


For additional information on all items on this page, use post card on last page 
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NEW PRODUCTS continued) 
v rms a-c input. This selenium rec- 
tifier measures 54 in. in overall 
length, with an outside diameter of 
fs in, 


DIAL DRIVES 
powered by small sync motor 


GENERAL RADIO Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass 
A new, low-cost motor drive unit 
widens the field of application for 
the types 907 and 908 dials. The 
two available models have output 
speeds at the driving pinion of 4 
rpm and 30 rpm respectively. A 
power switch is provided, as well as 
a manual disengage lever which 
lifts the pinion off the dial ring 
gear. The motor characteristics are 
such that the drive reverses itself 
whenever a stop is encountered. 
This makes it possible to use the 
type 908-P dial drives as sweep 
drives and to produce warble tones. 
Stops are provided to attach to the 
dials to limit the sweep as desired. 
Because the drives are synchronous, 
they are readily used with record- 
ing systems. 


NEW TUBE TYPES 
for computer applications 


GENERAL ELEcTRIC Co., Schenec- 
tady 5, N. Y., has added two new 
types to its line of tubes designed 
especially for 


computer applica- 
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NEW PRODUCTS continu 
tions. The GL-5915-A is a -_ 
control heptode, for use primarily 
as a coincidence-gating tube. Each ar commbernes 
of the two independent control 
grids exhibits a sharp-cutoff —. a es Le 
istic. Electrically and physi- cc | : 
aaa seca mi y be used as to government drawings and Specifications it is 
ally, the new type ma) us | 
; replacement coe. ae Some ee easy to overlook the contributions an imagina- 
| j i >dium-mu : } 
The GL-6211 is a 9-pin medium-n tive Sa wan as oe 
‘in triode for binary-counter or 
F snus ipplications. Its electrical designs and in developing new connectors. 
amplifier ¢ { 8. real | 
ania are essentially AMPHENOL has the imagination and the engineering 


; . GL-5844, 

equivalent to those of the = 84 shia to. prosbeé-sissat decane 
at each section of the new 

except that each s - 

ba andra ti a During the past year an entirely new line of RF 

ti The new types, 

° » connection. The ne ' 

cane 1 f lependable service connectors was developed by AMPHENOL; hundreds 

designec or ¢ ida 

under conditions of intermittent 

i 30 fe: ‘e high per- 

a Se eee : 5, re tion with our customers; many connectors were 
é » heater-powe - 

veance and low 


of special connectors were produced in coopera- 


j t and are life tested added to the government-approved UG-/U list 
quirements a a 
under cutoff conditions. 


SUBMINAX is the name given to the new line. 


There are twenty-two subminiature connectors of 


50 or 75 ohm impedance, available in push-on or 


Screw-on coupling So small that the entire 


line fits easily into the palm of your hand, 


SUBMINAX connectors are part of AMPHENOL's con- 


tinuing miniaturization and subminiaturization 


programs. 


Hermetically sealed, solderless, potted ~~ many 


Special RF connectors incorporated new design 


NETIC RESOLVER features developed by AMPHENOL engineers and in 
feata : . the months ahead will become generally available 
features fast respons 


JoHN OsTER Mrs. Co., Racine, Wisc. to the electronics industry. 





A very rapid response to step func- 
tion waves is given by the high per- 
meability steel core of the series 
1800 magnetic resolver. A typical 
production test requirement is as 
follows: when checking null voltage 
output, the voltage decays to 2 mv 
within 175 usec after switchover 
with a 13-v, 1,000-cycle square wave 
applied to the primary. The unit 
can be supplied with rotor and 
stator inductance values held within 
+3 percent when desired. Minimum 
brush noise level makes series 1800 
specially suited for driving circular 
sweep radar presentations. 


PHASE ANALYZER 
tests color video signals 


WICKES ENGINEERING AND CON- 
STRUCTION Co., 12th St. and Ferry 
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NEW PRODUCTS (continued 


TT GEA 


TIME 


| nn 4 a TIME DELAY RELAYS 
5900 Series: For time delay or 
interval timing i from 
0 to 10 cee aT Ave., Camden 4, N. J. The CPA-1] 
color phase analyzer is designed to 





analyze the chrominance compon- 


p 

ale Aaa Y oot ents of composite color video sig- 
. : nals. The equipment compares 

' 7 phase of chrominance components 


with respect to reference sub- 
carrier, or between any two por- 


INTERVAL TIMERS 7 2 
tions of color signal. It measures 


8006 Series: Times intervals from 
phase delay over the entire range 


60 seconds to two weeks with 
onaciness. \ of 0 to 360 deg. The unit facilitates 
| alignment of color coders, and 
checks accuracy of color signal. It 


can be used to measure differential 
gain of any amplifier or system. 
Switching circuitry permits com- 
prehensive analysis of composite 
5700 Series: Registers posage of color signal. Complete equipment in- 
time in minutes and tenths of aes . 

cludes a CPS-1 calibrated phase 


minutes and hours with mathe- & 
matical regularity. A shifter, a CSD-1 color signal de- 
PS-7 regulated 


ELAPSED 
TIME INDICATORS 


modulator, and a 
power supply, plus cabinet rack and 


interconnecting cables. 


TIMING MOTORS 

Compact HAYDON Timing Motors 

that can be operated continuously 

in any position drive all HAYDON an 
Timing Devices. HAYDON spe- [om 
cializes in timing; engineers and Pee 
builds only timing components; 
has the “know how” to put time 
to work for you. 


TAKE TIME NOW to write forthe =" e ‘ ' bc 
name of your HAYDON Timing Specialist, B FLUXLESS SOLDERER 
and for HAYDON Catalog. - : 

; for aluminum alloys 


A BSIDIARY OF GENERAL TIM P. - 
TURSIEIARY OF © t rae COR ALCAR INSTRUMENTS, INC., 17 In- 
io we 


AT TORRINGTON 

dustrial Ave., Little Ferry, N. 
The Solder-Gun is a magneto-stric- 
tive transducer driven by an elec- 
The transducer, 


MEADQUARTERS FOR / HAYDON Manufacturing Company, Inc. 


T i Ai | 3 G 2427 &LM STREET, TORRINGTON, CONN. 


{) Send me “Electric Timing Devices” catalog. 
L) Send me nome of HAYDON Timing Specialist. 


tronic generator. 
resembling a conventional soldering 
iron, cleans the surface oxides be- 
neath the pool of molten solder on 


NAME 
other material. 


TITLE 
COMPANY. 


, CO. ADDRESS 
£ ce ZONE ___STATE 
- 


ou 
‘ 
2 
’ 
‘ 
+ 
‘ the aluminum or 
Wetting is completed before any 
Thus the 


reoxidation can occur. 


*Trademark Reg. 


U.S. Patent Office 
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(continued) 
NEW PRODUCTS ah 


need for flux is eliminated — 
stronger bond and et 
conductivity are assured. rhe er 
erator operates from a aes 
115-v source. Bench space is 7 = 
x 14 in, Stee ete cass 
lb. The tip may be supplied with 
or without an integral heater. 


30-CHANNEL RECORDER 
for engineering development 


ALDEN ELECTRONIC AND repose 
RECORDING EQUIPMENT CO., ers 
boro, Mass., has a gisemyyalpesi-al 
channel recorder. It can do every 
thing from recording humidity 
changes, indicate the _level of 
eee eens Se tee 6 See 
of guinea pig life or ee 
tivity of same, arent pease 
or inactivity of equipment and ma- 
chines, It is a rugged tool that i 
multiple uses in the laboratory - 
is not limited to spenial-pavyeses 
recording. No special training is 
necessary to set it up, operate it, 
maintain it, use it and understand 
it. The Fact-Finder nee 
enables the monitoring of up to 30 
phases of an experiment with con- 
tinuous simultaneous recordings of 
the activities on one paper. 


Hiab 


AMPLIFIER KLYSTRON 
gives high power at uhf 


EITEL-MCCULLOUGH, INC., ~_— 
ae ee ee 
high-power uhf amplifier vet a 
the 3K50,000 LQ. ee ae - 
at 850 to 1,050 me, it delivers 10- 
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BLUE RIBBON CONNECTORS 


One of the most Striking developments at 


AMPHENOL Since last year's IRE show has been the 


broadening of the Popular Blue Ribbon line of 


connectors. The design of a unique Polarization 


between the contact barriers of matching 


connector types made Possible four new basic 


connectors and & complete line of accessory 


hardware to fit them. 


Barrier Polarized Blue Ribbons are NoW available 


in 8, 16, 24, and 32 contact inserts. With 


this new design the inserts are rectangular 


and are easily fitted in front shells and 


latch-lock cans To facilitate Side-by-side 


gang mountings the new shell and can connectors 


are fitted with alternate keyways that Preclude 


mismating when large numbers of connectors are 


mounted together. The latch-lock Cans are 


available with either side or end cable outlets, 
The unique Spring-contact concept of Blue Rib- 


bons can be easily adapted to many Shapes, sizes 


and applications. Circular Blue Ribbons for use 


in the warheads of fulded missiles have been 
developed by AMPHENOL. Hermetically 


Ribbons were one of the first 


Sealed Blue 


"specials" adapted 
from the Standard line. 





when 
electronic 
parts 


The ease with 

which tin-zinc plated parts 

can be soldered offers im- 

aes savings in manu- 

acturing time to you, if 

you make electronic equip- 

ment. Tests on actual as- 

sembly lines show that— 

compared with other commonly used solderable 

amen connections can be made to tin- 
ated parts in about one third the time. 


zinc 

ensstiet, too, is the fact that tin-zinc retains 
its excellent solderability during long periods in 
storage. In other words, defective connections are 
rare even on a which have remained in stock 


for months before being placed in production. 
And, there are other advantages of tin-zinc 
plating which you should investigate! Its corrosion 
resistance is excellent. Its metal cost is about two 
thirds that of cadmium, which makes it economical 
to use. The plating process is easily controlled, has 
excellent throwing power to reach even tiny recessed 
and protected areas. And, tin-zinc plates readily over 
difficult metals such as malleable iron. 
Write today. We will gladly send full informa- 
tion. Or, our Research Laboratory will plate samples 
for you with tin zinc and provide 
technical assistance on your plating 
problems. There will be no obligation 
on your part. 
® 


NEW PRODUCTS (continued) 


output with only 10-w drive-——a 
power gain of 1,000 times. Of prac- 
tical design, the klystron features 
resonant cavities completed outside 
the vacuum system, which is free of 
r-f circuitry—permitting easy wide 
range tuning and uncomplicated 
input and output coupling adjust- 
ment. Price is $4,200. Complete 
circuit components are also avail- 
able. 


MAGNETIC AMPLIFIER 
uses half-wave circuitry 


FEEDBACK CONTROLS, INC., 1332 N. 
Henry St., Alexandria, Va., has de- 
veloped a 400-cycle self-saturating 
magnetic amplifier for use with 
3uOrd Mark 7, Mark 8 and Mark 
14 Mod 2 servo motors. The use of 
half-wave circuits with their in- 
herently high speed of response en- 
ables these amplifiers to be used in 
systems with required bandwidths 
of up to 20 cps. Standard units are 
hermetically sealed with gain and 
compensation fixed for a given sys- 
tem. Units with adjustable gain 
and compensation also can be sup- 
plied, 


RESISTANCE NETWORK 
is hermetically sealed 

THE DAVEN Co., 191 Central Ave., 
Newark 4, N. J., announces avail- 
ability of its hermetically sealed 
resistance and _ resistance-capaci- 
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NEW PRODUCTS (continued 


tance networks. They can be sup- 
plied with resistance values to 
-0.02 percent and temperature co- 
efficients matched to within +3 
parts per million per deg C. These 
networks of wire-wound resistors 
and capacitors are encased in the 
company’s Seald-Ohm cases avail- 
able with plug-in or solder ter- 
minals. The networks can _ track 
and maintain constant voltage divi- 
sion or null over a full temperature 
range of —65 C to +125 C with no 
derating of wattage at 125 C. Re- 
sistors can be had with specific tem- 
perature coefficients to compensate 
for the temperature coefficient of 
the capacitors in the network. Using 
special techniques, it is possible to 
match temperature coefficients of 
various sets of resistors in pure 
resistive networks to within 3 
parts per million per deg C 


DECADE COUNTERS 
are new digital types 


BRUSH ELECTRONICS Co., 3405 Perk- 
ins Ave., Cleveland 14, Ohio, an- 
nounces two new type digital de- 
cade counters, each available in 
three variations, for use wherever 
high-speed electronic counting is 
required. Both types employ the 
printed circuit principle, thereby 
permitting maximum ventilation, 
lower operating temperature and 
longer life. Both A and B types are 
applied to models 100, N-100, and 
N-101. These are high-speed elec- 
tronic counters which will accept 
input pulses at rates varying from 
0 to 100,000 counts per sec. For 
each 10 impulses received at the 
input, 1 pulse is generated at the 
output. Progress of the count and 


ELECTRONICS — March, 1955 


Nel 


DEVELOPNENTS 


SON AN MUSE 


CM Maelli-lh Meola kode Mt tM melee eCPM Mellel lett mal 
works, A R | introduces its new line of BANDPASS FILTERS, covering the 
frequency range of 200 Mcs. to 2000 Mes., with bandwidths of from | 
and up of center frequency 
These NEW Bandpass Filters incorporate multiple tuned resonant circuits 
with an insertion loss of less than 1 db., and will display the typical 
era ay at 
These space-saving filters have been kept to the absolute minimum size 
consistent with the number of resonant circuits. These filters may be readily 
incorporated as external adjuncts to any existing equipment 
Although the AR | Bandpass Filters are available at standard frequencies 
and bandwidths, they may be obtained at any frequency and bandwidth 
desired 

TYPE HFF 


For bandwidths of 5 and 
greater of center frequency 
TYPE HFF-T 

TM ll heat i ee and 


up of center frequency 


TYPE HFF 
QUADRUPLE TUNED 


CHARACTERISTICS 
TYPE HFF & HFF-T BANDPASS FILTERS 

Center Frequency 200-2000 Mcs 
Bandwidth From 1% and up of center frequency; Maximum 100 Mes 
a eae 52 ohms (Input and Output) 
Connectors BNC to 1000 Mes. Type N 1000-2000 Mes 
Insertion Loss em ee) 
etm mel) 
Selectivity Defined by resonant elements. Doublets to Sextuplets available 
BIT ie ae ua relem tame elem eee La 


ee 


ALSO AVAILABLE 

Filters up to 3000 Mcs., to meet 
your specifications 

Filter applications with R.F 
amplifiers, up t6 3000 Mes 
CC ta ai mi de! 
Bandwidths greater than 100 
Mes 


TYPE HFF-T 


163-07 DEPOT ROAD, FLUSHING, N 
WRITE TODAY for full information, and latest ia a! 


MANUFACTURERS OF: BNC Altenuetors and Coaxial Terminations 
Bandpass and Bandreject Filters; Broadband Sweep Generators; Com 
munity TV Components; Crystal Mode Indicator: 


For additional! informetion on gil items on this page, use post card on lost page 
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YOU ARE 0 ouatiriep IN THE ELEC. 
TRONICS 


MANAGER, HYCON MFG. COMPANY, 
BOX N, pene 15, CALIFORNIA, 
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NEW PRODUCTS (continued) 


the final value are displayed on a 
direct-reading meter as a single 


digit in the decimal system. The ad- 
dition of a simple external switch- 
ing accessory permits selection of 
an output pulse at any value from 
1 to 9. 


AMPLIFIER AND MIXER 
for video distribution 


FOTO-VIDEO LABORATORIES, P, O. 
Box 296, Clifton, N. J. Model V-1A 
video distribution amplifier and 
mixer is designed for the amplifi- 
cation, mixing and distribution of 
color monochrome tv video signals. 
It may also be used in non-tv ap- 
plications where flat amplitude, 
frequency and time delay character- 
istics to 10 me are desired. The 
unit handles 2 inputs and provides 
1 output for each input. Amplitude 
characteristic is flat to 10 me and 
3 db down at 13 mec. The envelope 
delay characteristic is excellently 
suited for the requirements of color 
tv, being essentially flat from 200 
ke to 10 me. The unit occupies 53 
in. of height in a standard 19-in. 
rack cabinet. 


COLOR TV CONTROLS 
are carbon and wire wound 


CHICAGO TELEPHONE SUPPLY CoRrP., 
Elkhart, Ind. has available a line 
of variable resistors for all color 
tv applications. The complete color 
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NEW PRODUCTS (continued) 


tv line includes ? in. to 24 in. di- 
ameter controls with wattages 
from 0.2 w to 4 w. Control types 
are carbon and wire-wound with 
and without attached switch. 
Mountings are conventional bush- 
ing, twist ear and snap-in bracket 
for printed circuits. Terminal 
styles are for conventional solder- 
ing printed circuits and wire wrap. 
An endless combination of tandems 
with both single and dual shaft is 
possible. The entire 45. series, 
}f-in. diameter line, is also avail- 
able with 90 series special 1-w 
military resistance elements with 
exceptional stability. The entire 
35 series 14-in. diameter line is 
also available with 95 series special 
2-w military resistance elements 
with high stability. 


MAGNET WIRE 
with better heat stability 


PHELPS DODGE COPPER PRODUCTS 
CorpP., Inca Mfg. Div., Fort Wayne, 
Ind. A new development in class A 
film-insulated magnet wire offers 
greatly improved heat stability for 
electrical windings. Thermaleze 
magnet wire gives assurance of in- 
creased margins of safety for over- 
loads in existing designs and 
greatly prolonged thermal life. It 
also has the advantages of good 
space factor, adequate abrasion for 
windings and excellent solvent and 
moisture resistance, which readily 
permit substitution for conven- 
tional film wires in use today. Com- 
parative tests for thermal life with 
conventional film insulated magnet 
wires show Thermaleze to have re- 
markable retention of dielectric 
strength under sustained heat at 
150 C for well over 6 months. 


CHASSIS SLIDE 
is versatile, drawer-type 


VENTRAK CorpP., 11 W 42nd St., 
New York, N. Y., has developed a 
new, versatile, drawer-type chassis 
slide for the electronics industry, 
designated as Chassis-Trak. A chas- 
sis mounted upon it can not only 
slide out from the rack-cabinet to 
a locked “out” position, but the 
chassis can be rotated while in this 
position, so that top or underside 
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MODEL 615 


AL VTYM 


picit ‘ 
\ded new ! 


yeon 
here : with- 
direct readings, 


1% accuracy 


This is the widely 


VTVM which gives 
erpolation. 


and ohms) + 
digital 


Features 
1 millivolt 
scale wit 


t sensitivity + 
h decimal 


out int 


(DE 
‘\luminated 


: ) 
int and Pp 
pe nd freque 


pc, ohms) # 950 MC. 


i es) to 
auxiliary prob 


MODEL 617 3° OSCILLOSCOPE 


Designed specifically for color TV and 
research laboratory requirements . . . pro- 
vides undistorted trace from edge to edge 
on a special flat 3” CRT. Features high de- 
flection sensitivity (01 v/in. rms); 4.5 
MC vertical bandpass, flat within + ] db; 
internal 5% calibrating voltage. Small, 
lightweight... but accurate enough for the 
most exacting work. 


""? 


TSH tere 













Ultrasonics com- 
pletely removed 
mounting com- 
pound from this 
optical glass in 
15 seconds 


Filling a blow- 
hole in an alu- 
minum casting. 


to the surface of 


A 4/16 inch thick 
tungsten carbide 
die, with overall 
slot length 1 inch, 
cur in 96 minutes 
by ultrasonics. 








APPLYING 
[7 akaaur 


INDUSTRY 


Cleaning Small 
Engineered Parts 


Ultrasonic energy, used in conjunction with 
standard solvents, rapidly and effectively 
cleans small engineered parts that require 
delicate treatment or are otherwise difficult 
to clean — for example ball bearings, 
watches, optical lenses, camera parts, and 
diamond dies. 

in @ matter of seconds this process com- 
pletely removes all foreign particles from 
the most inaccessibie crevices of the engi- 
neered part. Despite its effectiveness, it 
may be used on delicate materials without 
danger of damage to the surface. 


Soldering Aluminum 


Ultrasonic soldering equipment provides an efficient and convenient 
means of — aluminum and its alloys. Ultrasonic power is applied 
he metal through molten solder. The cavitation effects 

produced in the solder completely remove the oxide film on the metal 
and tinning takes place. The oxide dross appears on the surface of the 
solder and is easily removed by wiping. No 
The many applications of ultrasonic soldering include fabricating or 
aitering aluminum patterns; 
castings; and the bonding of aluminum cables. 


lux is required. 


rectifying biow-hole defects in aluminum 


Drilling Brittle Materials 


The Mullard ultrasonic drilling equipment is de- 
signed for cutting and drilling brittie materials 
such as glass, precious and semi-precious stones, 
ceramics, and tungsten carbide. 

This method of drilling is both rapid and 
accurate. Furthermore, as the drili has a recipro- 
— action, holes can be cut to any shape 
merely by producing a tool of the required form. 


Mullard flag 


SPECIALIZED ELECTRONIC EQUIPMENT 


Ultrasonic Equipment « 
Measuring Instruments ¢ 


For further information write te: 


INTERNATIONAL 


ELECTRONICS CORP. 


81 SPRING STREET * NEW YORK 12, 
TELEPHONE: WOrth 6-0790 


380 


Communications Equipment 


Electro-Chemical Apparatus ¢ Radar 


ea ee ee 


: AT THE 1.R.E. SHOW 


Theatre No. 2 


' 

1 BOOTH 841 

i Complete MULLARD Line of 
Ultra-Sonic Equipment will be 


N. Y. 


on display. 


Lnaananee seaeened 
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can be serviced while in the rack. 
Chassis-Trak is available in 
variants: type CTD is provided 
with a tilt-lock detent mechanism 
locking at 30-deg intervals of ro- 
tation from —90 deg to +120 deg; 
type CTB tilts back to +120 deg 
for underside servicing. With either 
type the chassis may be easily re- 


two 


leased from the slides for removal 
by means of a finger-tip control. 





¥ ri 


K-BAND R-F HEADS 
cover 12,400 to 40,000 mc 


VECTRON, INC., 404 Main St., Wal- 
tham 54, Mass. The new K-band r-f 
heads, covering the microwave spec- 
trum from 12,400 to 40,000 me, are 
complete microwave tuning units 
which include an r-f assembly and 
a K-band mixer. They were specifi- 
cally designed for with the 
SA25 microwave spectrum analyzer, 
but other analyzers can be modified 
or adapted to use these assemblies. 
The extremely broad range of K- 
band requires three K-band mixers, 
with different size waveguides, to 
cover the full range in conjunction 
with special r-f assemblies. The 
25K1 tunes from 15,300 to 17,700 
mc; the 25K2 covers 22,800 to 26,- 
400 me; and the 25KQ1 includes 
34,000 to 38,600 mc. Other portions 


use 
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of the band are covered by special 
combinations as required. 


SYNCHRO 


is corrosion resistant 


KEARFOTT Co.,, INC., 1378 Main Ave., 
Clifton, N. J., has introduced a new 


HIGH STABILITY 
WITH THIS 
MINIATURE 
VOLTAGE 
REFERENCE 


FIRST 
by Mullard! 


85A2 


Short-term 
stability 0.1% 
Long-term 
stability 0.2% 
TUBE DATA 
Preferred quiescent 
current 6 mA 
Nominal operating 
veltage 85 Vv 
Operating current 
range...| to 10 mA 
Max. A.C. resist- 
ance 450 Ohms 
Base Small Button 
Miniature 


low-cost corrosion-resistant syn- - 7 pin. 


chro. Stator integrally bonded 
with housing prevents null shifts 
when rotating or clamping synchro 
in its mount. High accuracy is 
featured—10 minutes maximum de- 
viation spread from electrical zero. 
Size is 1.062 in. diameter x 143 in. 
long, and weight is 4 oz. It is avail- 
able with leads or terminals, single 
or double ended shafts. Designated 
as the R900 series, these synchros 
ars available for all functions, in- 
cluding transmitters, control trans- 
formers, receivers, resolvers and 
differentials. 


Makers of the IMAGE CONVERTER, World's Fastest 
Electronic Device for High Speed Photography. 


Voltage Reference and Electrometer Tubes 
Stabilizer Tubes Rectifiers 
Photocells High Fidelity Amplifier 
Decade Counter Tubes Tubes 
Cold Cathode Trigger Receiving Tubes 
Tubes Special Purpose Tubes 
Transistors Communication VHF and 
Image Converter Tubes UHF Tubes 


PANEL INSTRUMENTS 


with curved or flat face 


For details of tubes in the Mullard range write to 
INTERNATIONAL ' AT THE I.R.E. SHOW 
Theatre No. 2 
ELECTRONICS CORP. BOOTH 841 


81 SPRING STREET » NEW YORK 12, WN. Y. Complete MULLARD Line 
TELEPHONE: WOrth 6-0790 


oo ee eee ee 


SENSITIVE RESEARCH INSTRUMENT 
CorP., 9-11 Elm Ave., Mt. Vernon, 
N. Y., offers a line of precision 
reference standard panel instru- 


ana awenea coaawal 


ments in both the edgewise and 
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"At the LUE. Show ] 


Daye ae 


il 


-—for general laboratory 
and production line use 


- power supply for many 
low voltage kiystrons 


$275.00 t.0.b. N. Y. 


Wider than usual output range: 
Rf “B" supply 0 to + 600V. at 200 ma. 
c-.$T* : we” supply 0 to 250, at 5 ma. 
wa 6=s@ Additional fixed supply —250V. at 50 ma, 
Unregulated 6.3V., 10A. C.T. filament supply 
Excellent voltage regulation (only +.25V,) 
Low ripple (less than 4 mv.) 
Input 115 or 230 Volts ac, 
50/60 cps, single phase 
The eee cal ene is a general purpose, 


supply, 
tively priced to At any inatrament 
conservatively rated for continuous 
BS en cine nie ee 


0 ee ee 
hice eed 10) ig * Fixed 


FILAMENT : | 
UPPLY 


2027 
waive 1, N.Y, 


NEW PRODUCTS (continued 


vertically mounted panel types 
Edgewise types (curved face) are 
available in a-c and d-c current 
meters, thermocouple instruments, 
differential galvanometers and 
many specialized types. Accuracies 
are 0.5 of 1 percent and 0.25 of 1 
percent depending on sensitivities 
desired. Normal sensitivities for 
d-c are 4 va and 2 mv full scale; for 
a-c, 2 ma and 200 mv full scale. 
Vertical panel types for all current 
voltage instruments have accuracies 
of 0.5 of 1 percent in the model 
UPP, and 1 percent in other models. 
Maximum sensitivities for d-c are 
30 wa and 50 mv full scale; for a-c, 
15 ma and 5 v full scale. 


ACTUATOR MOTOR 
in miniature size 


AMERICAN ELECTRONIC MFG., INC., 
9503 W. Jefferson Blvd., Culver 
City, Calif., is now in production on 
a small actuator motor measuring 
only 1.705 in. o-d x 2% in, long. 
The motor operates on 400 eps. It is 
excited with 115 v on the fixed 
phase and 24 v on the control phase. 
Torque at stall is 2.9 in.-oz with a 
power factor at stall torque of 50 
percent. No load speed is 5,100 rpm. 
Temperature range is 55 C to 
90 C, Weight is 13.7 oz. 


MICROWAVE ABSORBENT 
is lightweight and flexible 


McMILLAN INDUSTRIAL CorP., 
Brownville Ave., Ipswich, Mass. 
Type T microwave absorbing ma- 
terial is especially suited to aircraft 
and antenna applications. It has 
been used to prevent side-lobe reflec- 
tion from aircraft fuselage and 
other antenna obstructions within 
a radome. The material can be de- 
signed for any particular frequency 
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NEW PRODUCTS 


(continued 


within a range from K_ band 
through L band, It is broadbanded 
within approximately +7 percent 
of the specified frequency and has a 
power-reflection coefficient of less 
than 1 percent (20 db) within this 
band. Typical X-band material, 
supplied in 18 in. 36 in. sheets 
weighs 0.25 Ib per sq ft and is ap- 
proximately 0.100 in. thick. Type T 
absorbing material is aluminum- 
backed and is easily mounted with 
standard adhesives. Due to its con- 
struction the material can be de- 
signed to have the same absorption 
characteristics at two unrelated 
characteristics, such as 22,000 me 
and 9,500 me. 


1-F STRIP 
with advanced design 


THE ALLEN D. CARDWELL ELEC- 
TRONICS PRODUCTIONS CorP., 97 
Whiting St., Plainville, Conn., has 
developed the PC-4 printed circuit 
i-f strip which is a low cost com- 
ponent designed for use in mono- 
chrome tv sets having a sound 
carrier i-f of 41.25 me and a video 
carrier i-f of 45.75 mc, The unit 
combines established printed cir- 
cuit techniques with progressive 
circuit design, thereby resulting in 
an efficient and inexpensive strip. 
The i-f bandwidth is greater than 
3.25 me. The PC-4 can be supplied 
with base and coils fabricated of 
XXXP phenolic or in cases where 
maximum electrical and mechanical 
dependability are required, of Epe- 
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WID E-BAND (20 cps to 200 MC) 


SIGNAL-TO-NOISE RATIO VIVM 
(a A Nae 


The new Millivac MV- 
19A Signal-to-Noise Ratio 
Voltmeter measures di- 
rectly, and accurately, 
RMS noise voltages over a 


frequency range of 20 cps 
to 200 mc. 


Measurements are 
made by connecting the in- 
put of the amplifier under 
test to a calibrated signal 
generator and its output to 


the MV-19A. An adjust- 
able meter-input-divider 
reduces amplified signals 
and amplified noise to a 
sufficiently low level at 
which the input rectifier- 
diode within the instru- 
ment operates strictly in its 
square law region. Milli- 
vac's time-proven high- 
impedance DC-millivolt 
amplifierthen converts 
weak DC signals from the 
diode into meter-deflec- 
tions on a square-law dial, 
making readings of the 
ratio between the calibra- 
tion signal and the resid- 
ual RMS noise voltage pos- 
sible. 


EXAMPLE: 


These are one microvolt 
RMS 400, 800 and 1500 
cps signals reproduced by 


the new ultra-low-noise Volkers & Schaffer VS-601 os- 
cilloscope. They contain only 300 muV RMS noise within 
a 60 KC pass-band, as measured by the MV-19A. 


See this demonstration at our booths 281- 
283 at |.R.E. New York, March 21-24, 1955. 


TIME PROGRESSES, SO DO WE 


MILLIVAC INSTRUMENT CORPORATION 


Box 997 


Schenectady, N. Y. 
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NEW PRODUCTs (continued 


card II, a new laminate with ex- 
tremely low loss and high strength. 


* ALL PROCESSES 


Custom 
CTT 


POWER SUPPLY 
features compactness 
POWER DESIGNS INC., 119-22 Atlan- 
tic Ave., Richmond Hill 19, N. Y. 
Model 323 is a very compact 200 
235 v, 300-ma regulated d-c power 
supply. Panel height is 8 in, and 
depth behind panel 9} in, Stability is 
CONSOLIDATED better than 0.1 percent for line or 
load variations, ripple less than 1.0 
MOLDED PRODUCTS CORPORATION mv and transient response less than 
150 usec, The unit features reliable 
SCRANTON 2, PENNA. type series tubes, oil-filled capaci- 
tors, boro-carbon resistors, Helipot 
voltage control, 40 deg rise trans- 
formers and Weston meters. It is 


for service CM hs { i 3 nv! eo also available without meters. 


AWeathhect 


PRINTED CIRCUIT 


oscilloscope kit 


for COLOR TV! 


Check the outstanding engineering design features of this modern printed 
eiveuit Scope. Designed for color TV work, ideal for critical Laboratory 
applications, Frequeney response essentially flat from 5 eycles to 5 Me down 
only I'y db at 3.58 Me (TV color burst syne frequency), Down only 
5 db at 5 Me. New sweep generator 20-500,000 cycles, § times the range 
usually offered, Will syne wave form display up to 5 Me and better. Printed 
circuit boards stabilize performance specifications and eut assembly time in 


half, Formerly available only in costly Lab type Scope, Features horizontal 

trace expansion for observation of pulse detail—retrace blanking amplifier — 

voltage regulated power supply—3 step frequency compensated vertical ’ . ; Y 
input—low capacity nylon bushings on panel terminals—plus a host of . ee = | ; itis gee erg 


other fine features, Combines peak performance and fine engineering features 


withlow ict y “|| VOLTAGE REGULATOR 
operates automatically 

AWeathhet TV : CBC ELECTRONIcS Co., INC., 2601 

Swe e p g e n e fa to r k it N. Howard St., Philadelphia 33, Pa., 


is in production on its new Rego- 
ELECTRONIC SWEEP SYSTEM 


Siete OR 


= 


matic automatic voltage regulator. 
A new Heathkit sweep generator covering all frequencies encountered in TV ‘ ' ° 
service work (color or monochrome), FM frequencies too! 4 Me—220 Me It is designed to operate with tv 


on fundamentals, harmonics up to 880 Me. Smoothly controllable all elec- receivers and is available in 2 
tronic sweep system, Nothing mechanical to vibrate or wear out. Crystal 


controlled 4.5 Me fixed marker and separate variable marker 19-60 Mc on [a om oe models. Model 200 is a 200-w unit 
ee a eeonaoen Caner ae Be) | designed for use with small and 
put circuit—efficient attenuation—maximum RF output well over .1 volt— : medium size receivers. Model 300 
Wael SApTOTES Roealp, Realy pyar Ses Say Se enw. quenien is a 800-w unit accommodating 
larger sets. Fluctuating voltages 
ranging from 95 to 130 v are kept 
at a constant 115 v, +3 percent, 
automatically, Regomatic is com- 


WRir, 
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NEW PRODUCTS (continued) 


pact and light in weight. In addi- 
tion to its use with tv receivers, 
Regomatic has a wide range of 
industrial and laboratory applica- 
tions where a stabilized, constant 
voltage source is required. 


RUMPLE, 


iL Ls 


hte ae ted 


> — 
“HOPPER C102 
te ces Pe i 


CONT as 


PRECISION CHOPPER 


meets rigid requirements 


RUMPLE, INC., 2308 Beloit Ave., 
West Los Angeles 64, Calif., pre- 
sents a new precision chopper de- 
signed to meet the most rigid elec- 
trical and mechanical requirements. 
Model C102 chopper has a frequency 
from 380 to 420 cps; a drive of 6.3 v 
+10 percent; an impedance of 38 
ohms +25 percent at 400 cps. 
Phase lag between coil reference 
voltages at 90 deg or 270 deg points 
and center of developed square wave 
is 65 deg +15 deg. Contacts are 
spdt, 100 v maximum and 0.002 
ampere maximum. Noise is less 
than 3 mv peak-to-peak, measured 
at each terminal connected to 
ground through a 1-megohm resis- 
tor. Dimensions are 28 in. long, 
1 in. in diameter. 


RECTIFIER TUBE 
for industrial control 


NATIONAL ELECTRONICS, INC., Ge- 
neva, Ill., has developed a new quick- 
heating rectifier tube for industrial 
control applications. Designated 
NL-616, it is rated at 2.5 amperes 
d-c and 30 amperes peak current. 
The high peak current rating per- 
mits use in motor speed control ap- 
plications requiring high starting 
The NL-616 is gas and 
mercury-filled for quick starting 
and long life. 


currents. 


Other ratings are: 


ELECTRONICS — March, 1955 


DIPPED 
a EL ed 


let) 3) 
Lea Re aay 


CERAMICONS offer a convenient form 
printed board applications. This is 
especially significant above-board space is at 


a premium. 


ERIE Tubulars offer 
bility. The smallest uni 
from 34" to 234” 


ted wiring layout flexi- 
pable of spanning a range 


Leads of ERIE Radial Lead Tubular Ceramicons are 
tinned with a minimum of .00l” coating of solder to 
assure continued ease of soldering even after long 
storage. 


The uniform case size of the ERIE Molded Tubular 
Ceramicon is particularly adapted to automatic loading 
and is available packaged on tape,—2000 to a reel. 


ERIE Tubular dielectric design is inherently strong. 
Lead wires are wrapped around the dielectric and 
soldered. This feature assures unusual ruggedness in 
withstanding stress on leads in any direction. 


Temperature Compensating and General Purpose Tu- 
bular CERAMICONS are available in a wide capacity 
range with tolerances as close as +1% or +.] mmf. and 
in Hi-K types for by-pass and coupling applications. 


Write for a copy of Bulletin 313-2 fora complete 
description of ERIE TUBULAR CERAMICONS. 


ee | 


ERIE ELECTRONICS DIVISION 


ERIE RESISTOR CORPORATION 
ma fi ERIE, PA 


ee RM ath hiech ke Pea tak hale Ri ta Ach ih tekken el ei ded 
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NEW PRODUCTS (continued 


& SINCE 1915 LEADERS IN AUTOMATIC CONTROL 


GYROS 


at 10-G 
acceleration 


filament voltage, 2.5 v; filament cur- 
rent, 9 amperes; peak inverse volt- 


age, 1,250. 


Possible 
acceleration 
force 10-G 


BLOWER 
cools airborne equipment 


The gyroscope in a missile guidance system must be able to 
withstand acceleration forces up to 10 G’s in any direction. 
This gyroscope, designed and developed by the Guided Mis SERVOMECHANISMS, INC., Compo- 
sile Development Division of the U. S. Army and the Ford nents Division, 625 Main St., West- 
Instrument Company, will function under this acceleration. bury, N. Y., has available a high- 
Tests have shown these gyros to be accurate to 1/50° per hour efficiency, small-size blower for the 
drift, or better. cooling or airborne electronic equip- 
For forty years, Ford has been building gyroscopes, at first ment. The unit has a 3-in. tunnel 
for navigation devices, later for stabilization in many fire con and is rated at 70 cu ft per minute 
trol problems. Ford designed and manufactured gyros have at 1 in. of water static pressure. It 
been in the stabilization systems of heavy battleship guns, weighs 20 oz and measures 34 ip 
in missiles and torpedoes and in delicate airborne instruments. wide, 34 in. high and 312/32 in. 
Stable platforms and guidance systems have been outstanding long. Its compact design affords a 
achievements of Ford Instrument Company engineers. large volume of cooling air with 
Since 1915, the engineers at Ford Instrument Company have minimum external projection. Oper- 
specialized in such equipment as computers, controls, and ating directly from a 115-v, 400- 
servo-mechanisms in hydraulics, electronics, mechanics and cycle line in conjunction with a 
magnetics for the Armed Forces and for industry, If you have phasing capacitor, the unit is de- 
problems in any of these fields, it will pay you to discuss them signed to meet all applicable mili- 
with Ford engineers. tary environmental specifications. 


® FORD INSTRUMENT COMPANY DIELECTRIC HEATER 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N.Y. 


operates at 4 power levels 
SCIENTIFIC SPECIALTIES CorP., Snow 
and Union Sts., Boston 35, Mass. 


ENGINEERS - oa . : 
The DH122 is especially designed 


PLL Lm Le Le ee ee et eel ee eer) ; ; ; 
for sealing of plastics, but it may 
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(continued 


BLILEY TCO-2L 
be used wherever a strong r-f field TEMPERATURE 
is needed for dielectric heating, "\ CONTROLLED OVEN 
such as on automatic machines in (75°C) WITH TYPE 
packaging, dehydration, and_in- 
stantaneous drying. An important BHGA CRYSTAL AT 
feature is the ability to operate at 1000ke AND TYPE 
4 different power levels selected by BH9A CRYSTAL AT 
front-panel switching. This per- 100ke 
mits optimum heating and prevents 
flash-over due to excess r-f voltage. 
The power supply is conservatively 
rated at 1,600-w continuous duty, 
permitting unusually long heating 
cycles. Safety interlocks are pro- 
vided throughout for the protection 
of operating personnel. Shielding 
of the oscillator section and line fil- 
tering eliminate undesirable radia- 
tion. 


bi ; by ecfery 
sourkl I. wy ue kee oi) Q0Ok« 


¢ dmmend NOratory 

5 rano4ao Ocral a ‘ and the pre« isi 1 me 7 yy of $ig- 
Tu Aase 4 

“ae peneratofs of Other testi mrumen 


SEALS € C ' an chibn. 
withstand high temperatures A256) TECHNICAL DATA 


ADVANCED VACUUM PRODUCT INC., CRYSTAL UNITS STABILITY 

ee of General Ceramics Corp., IN TCO-2L OVEN Over Ambient Range) 
-22 Liberty St., Stamford, Conn., : 40°C to +70C 

BLILEY TYPE BH6A + .0001% 


to-metal seals. The Advac metaliz- , BLILEY TYPE | BHIA 
to . ‘ ACCURACY AT 75 °C. — ADJUSTABLE TO ZERO “BEAT IN 


; h 7 ; bl f RECOMMENDED CIRCUIT 
produce hermetic seals capable o —_—— 
BOTTOM VIEW OF BASE HEATER RATING: 7.9 watts; 6. 3 ‘volts 1, 26 amperes 


Octal | Bose (See Diagram) ‘Crystals Hermetically Sealed 


a produced a new line of ceramic- 
ing process makes it possible 


withstanding higher temperatures 
and severe thermal shock. Wedding 
of the metal coating and the 


ceramic furnishes a bond for the Cllley ELECTRIC COMPANY 


soldering or brazing of metal parts. UNION STATION BUILDING 
A complete line of standard termi- ERIE, PENNSYLVANIA 
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Use a Litton Magnetron Iso- 
lator to insure concentration of 
energy in the useful pass band 
of your system. Without this 
device mismatched loads cou- 
pled with long lines spread 
transmitted energy into un- 
used portions of the spectrum, 
seriously impairing system 
performance. By employing 
the unidirectional properties 
of magnetically polarized fer- 
rites at microwave frequencies, 
these new circuit elements iso- 
late the microwave source 
from load reflections, permit- 
ting high power magnetrons 
or klystrons to operate satis- 
factorily into long lines termi- 
nated in poorly matched loads. 
With a particular VSWR 
usable length of line for stable 
magnetron operation may be 
increased four to five times by 
incorporating a Litton Load 
Isolator with isolation of 10 db 
or more. 


In addition, Litton Magnetron New ferrite circuit elements are 
Load Isolators... designed to improve system opera- 

tion by minimizing long-line effects 
® Reduce frequency pulling. and other loading problems. 


© Provide broad band operation Developed and manufactured by 
with high isolation. Specialists in the production of 
aa : aia microwave systems and components, 
Present low input VSWR. Litton Magnetron Isolators greatly 
Reduce moding. improve tube performance. 
Decrease AFC requirements. , ' 
Minimize variation in power a liana LITTON 
output with changing loads, aanenhamaed 

LITTON 


Require no separate cooling : MODEL X-101 


system, - MAGNETRON 
Require no external power ‘ one Waren 
supply. 
for improved performance in high- 
power radar and other microwave 
systems. 


CONDENSED SPECIFICATIONS 
a n200 mer 120 
UIT TL) ee ee 
10 éb 10 18a 


osm ia 1S@ 


Power Handling 300 KW peak «1.00 KW peak loaeat” LITTON 


- ope _. ae 100 Waverege 100 W average term nated) MODEL x20L 
Permanent mi ‘ Per q 
mots nat meee ] LABORATORY 
i ae 109 mas 1.10 mas 12 man LOAD ISOLATOR 
Vienge “ey ew Ce 
Weight : Lees then 2 Ds 


*Specvml hanging wpon re 


for laboratory use, to obtain 
maximum performance from 
Other precision producta : your “X" band test equipment. 
of the Litton Components 
Division include: : 
Microwave Rotary Jointa, o 
multi-turn Potentiometers, LS : ms La COMPONENTS DIVISION 
single-turn Potentiometers, 
Metal Film Resistors, 
Delay Lines. 


Write for complete 
data and name of nearest 
representative... 


S96 NN. FOOTHILL ROAD, BEVERLY HILLS, CALIFORNIA © CRESTVIEW 4.7344 
218 ©. FULTON AVE... MOUNT VERNON, NEW YORK «© MOUNT VERNON 7.6608 


NEW PRODUCTS (continued) 


nals is available. Custom seals are 
fabricated for special requirements. 
The new Advac seals can be inside 
or outside diameter and butt seals. 
Various metals are used to meet 
the conditions of different environ- 
ments. 


TAPE RECORDER 
uses printed circuits 


THE DAVIES LABORATORIES INC., 
4705 Queensbury Road, Riverdale, 
Md. Series 550 miniaturized air- 
borne magnetic tape recorder is 
packaged in two units 7 in. wide » 
7% in. long. The recorder and oscil- 
lator unit is 8 in. high and weighs 
15 lb, and the power supply unit is 
6 in. high and weighs 10 lb. Reels 
holding 450 ft of thin (1.5 mil) 
l-in. width tape permit 6 minutes of 
recording time at 15 ips. The 
standard model contains 6 f-m re- 
cording oscillators on printed cir- 
cuit plug-in cards having a 1 to 
2,000-cps data bandwidth and 1 
crystal-controlled reference chan- 
nel oscillator; it operates from 
25—29 v de. The unit has been 
shock and vibration tested and 
operates from —20 C to +60 C 
with no additional accessories, 


POTENTIOMETER 


has varied applications 


LINK AVIATION, INC., Binghamton, 
N. Y., has introduced the Resomax 
potentiometer, a highly accurate 
unit with infinite resolution for 
close servo followup loops. It pro- 
vides a linear resistance change 
with rotation rather than an incre- 
mental change with rotation as 
found in helically wound types. 
When used in servomechanisms 
where high accuracy is required, 
its linear resistance feature pre- 
vents undesirable hunting or chat- 
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NEW PRODUCTS continued) 


ter. Other areas of application are 
in analog computers, test equip- 
ment, industrial instruments and 
process control equipment. It pro- 
vides resistance ranges of from 500 
to 2,000 ohms in steps of 500, infi- 
nite resolution, and a normal and 
zero base linearity of 0.02 percent. 


SOLDERING IRON TIPS 
feature long life 


HEXACON ELEcTRIC Co., 130 W. 
Clay Ave., Roselle Park, N. J., an- 
nounces a new line of long-life 
Hexclad soldering iron tips. Be- 
cause of new design these tips out- 
last plain copper tips as much as 
ten to one with practically no loss 
of heat. These Hexclad plug and 
screw tips have a heavy durable 
coating of iron alloy over copper 
base on all exposed surfaces for long 
wearing qualities. The inserted 
part of the plug tips also have a 
coating (to protect against oxida- 
tion of the copper) which is suffi- 
ciently thin so that good heat 
transfer to the tip is maintained. 
Hexclad tips retain their original 
shape because they do not erode or 
pit, thus deliver the same heat con- 
sistently for uniform joints. They 
are furnished tinned ready to use. 


DIGITAL VOLTMETER 
reads from 000 to 999 


DELAWARE PropucTs Co., 8ll 
Sroadway, Camden 3, N. J., has de- 
veloped a digital voltmeter that 
reads d-c voltages onto three deci- 
mal decade scales. Readings are 
from 000 to 999. These readings 
may be calibrated as volts, milli- 
volts or any specified linear range 
within wide limits. Multiple ranges 
are available, and both positive and 


Litton Metalohm Resistors are guaranteed to exceed specification 
MIL-R-10509A by a wide margin. A new and superior precious 
metal film gives these resistors unmatched stability in high 
ambient temperatures. The one-half watt unit will operate at 
full rated load to 70°C, and the one watt unit will operate at full 
rated load to 100°C. Both sizes derate to zero at 200°C, Toler- 
ance is 1%. Moisture and vapor are positively excluded, Excep- 
tionally rugged... film is fused to a solid steatite core and 
protected by a vitrified enamel coating —no fragile glass or 
glass-to-metal seals, Drawn-on end caps withstand twenty-five 


pound pull test. Low in cost, Write for complete description, 


UNMATCHED STABILITY IN HIGH AMBIENTS 


LITTON 


Lond Life (per 1000 be 
Wal wuee” 


Temperature 
_Cectticient (P7m/"C 
Operating Temperature 
ae S5°C to +120°C 
Moisture Resistance — % 
Temperature Cyching \% 
Low Temperature 
Exposure 3% 
Short Time Overtlosd 


Voltage Coofiicient ae “NOT MEASURABLE 


Elect of Soldering Bt 1% 
“Upon special reques| available in certain rewstance fanges. 


METALOHM, UTTON INDUSTRIES, 
336 N. Foothill Road, Beverly Hills, California, CR 4-7344 


215 5. Fulton Ave., Mount Vernon, New York, MO 7.6609 
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PRECISION CERAMICS 


PRECISION CERAMICS 


can improve your products...cut your costs! 


In the assembly of electrical or electronic equipment, 
the use of precision-made components means faster 
production and the correct functioning of the equip- 
ment in service, 

Through the application of experience-developed 
engineering and technical skills and modern equip- 
ment, Stupakoff produces, in large volume, parts 
that meet most exacting specifications. 

Stupakoff precision ceramics may be plain or 
metallized; and made from alumina, steatite, zircon, 
Stupalith or other materials. 

WRITE for our new bulletin 
No. 301, which describes 
precision ceramic products, 


or send drawings for quo- 
tations. 


CERAMIC & MANUFACTURING COMPANY + LATROBE, PA 
Shee CARBORUNDUM Company 


NEW PRODUCTS (continued) 


negative voltages may be measured. 
Readings may be periodic at inter- 
vals suited’ to visual or machine 
read out. Readings may be made 
on demand, and the reading will 
hold until a subsequent reading is 
called for. More than 20 complete 
readings per sec are possible. This 
digital voltmeter uses the principle 
of converting voltage levels to time 
intervals, and indicating time as 
counts on decimal counting units. 
An internal standard cell is used 
as a reference. Standardization is 
continuous. No manual standard- 
ization is necessary. 


Nt PB OE Wie 
1% s 4 


a ee 


RESISTORS 
are deposited carbon type 


RADELL Division, I.D.E.A., INC., 
7900 Pendleton Pike, Indianapolis, 
Ind. A new line of hermetically 
sealed deposited carbon resistors 
features a treated ceramic shell 
which provides the highest mechan- 
ical and electrical protection for the 
resistive element under unusually 
severe extremes of humidity and 
temperature, and the requirements 
invoked by MIL specification MIL- 
R-10509A are far exceeded. The 


resistors are available in 5 sizes, 
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NEW PRODUCTS (continued) 


including 3 in the half-watt rating, 
as well as l-w and 2-w units. Of 
special interest is the HS4P size, 
which conforms to all dimensional 
specifications for the unsealed and 
uninsulated RN20 size of the same 
wattage rating of MIL specification 
LO509A. 





FLYBACKS 
allow fast installation 


MERIT CoIL & TRANSFORMER CORP., 
4427 N. Clark St., Chicago 40, IIL., 
has available a new series of fly- 
backs, models HVO-28, 29 and 30. 
They were designed specifically to 
replace a number of Motorola units, 
but will also cover similar units 
found in Crosley, Hallicrafters and 
Hoffman tv receivers. A tube socket 
for the 1B3 
centering pot and 


rectifier, horizontal 
variable gap 
width control are incorporated in 
each unit. Application of these units 
will allow accomplishment of a fast, 
simple and complete installation in 
a very short time. 





RELAY 
for both a-c and d-c use 


KURMAN ELEcTRIC Co., 35-18 37th 
St., Long Island City 1, N. Y., 
is manufacturing a new relay 


equipped with a flexible armature 
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Kovar HARD GLASS Seals 


No “Leakers” in 52 million! 


eevee eeeeneeeee 


Over 52 million of the seals illustrated above are in 
use; and not a single “leaker” has been discovered! 

In their manufacture, Kovar metal and hard 
borosilicate glass (Pyrex) are permanently bonded 
together, forming a fused-oxide seal that is vacuum- 
and pressure-tight, and corrosion-proof at the 
interfaces. 

Borosilicate glass, matching perfectly the thermal 
expansion of Kovar, gives to Stupakoff seals thermal 
endurance, weather resistance, and high electrical 


insulating properties over the full temperature range 


of the glass. 


Complete data of hundreds of 
sizes, styles and ratings of 
standard Stupakoff Kovar 
HARD GLASS hermetic seals 
is given in this catalog. Send 
for a free copy of Bulletin 
453A, 
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We will be glad to see you at the Radio Engineering 
Show, Kingsbridge Armory, New York, booths 866 and 868 


LATROBI 
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THIN FLEXIBLE ABSORBERS 


ine ulenee “i 
Lightweight. peaked for any 
frequency band, for airborne 


installations 


qt 
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NEW PRODUCTS (continued) 
The series 
23 relay is ideal for a-c as well as 
is easily readjusted 
after the unit has been placed in 
service. It is a highly sensitive unit 
which exhibits excellent 

keying characteristics 
and weighs less than 2 oz. Coil re- 
sistances up to 5,000 ohms are avail- 
able maximum continuous 
coil dissipation of lw, Adjustable 
spdt contacts are rated at 1 ampere, 
110 v a-c. The series 23 relay is 
suited for various applications—as 
a plate circuit relay, for a-c or bat- 


and adjustable contacts. 


d-c use, and 


(30 mw) 
high-speed 


with a 


tery-operated remote control units, 
and any control apparatus where 
space economy and current drain 
are the chief design factors. Addi- 
tional features are available for 


special applications. 


ao 


PRESSURE TESTER 


for tv and vacuum tubes 


GLASCO EQUIPMENT CorpP., 12 Wait 
St., Paterson, N. J. A new testing 
unit provides a simple mechanical, 
and inexpensive means of testing 
tv and other vacuum tubes against 
collapse, prior to installation in sets, 
Tubes up to 27 in, can be shock- and 
external right in 
their cartons, thereby eliminating 
any chance of flying glass, and the 
like, in the event of collapse. The 
unit provides a flexible range of 
varying testing pressures up to 30 
lb, and for any desired interval of 
time. A complete operating cycle 
of as short as 1 minute can be ob- 
tained. simple pushbuttons 
control the complete operation, An 
feature of the 
patented 


pressure-tested 


Two 
important rapid 
cycle is a quick-release 
pressure valve which permits com- 


MARKING 
INKS 


For Resistors 

and Capacitors. 

For Machine or Hand 
Application. 


Whatever the substance, Phillips 
has an ink to mark it permanently 
and legibly—or can make one. 
Morking experts insist on "Clear 
Print’ Wood Block Stomp Pads 
and Opaque Inks. They get clear, 
sharp, fast-drying impressions. 
Also inks for brush, pen, stencil or 


| machine application available in 





a variety of colors and quantity 
containers. 


% Quick Laboratory Service 
On Your Problem Markings. 


PART no % To Permanently Mark 
Metals, Plastics, Glass, Wood, 
Paper, Leather, Ceramics — 
glazed, varnished or lacquered 
surfaces and virtually every 
other known material. 


CLEAR PRIN 
Wood STAN 
paos 


L A. PHILLIPS, President 


a2 aS 


PROCESS CO. INC. 


192 MILL STREET 
ROCHESTER 14,N.Y. 
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NEW PRODUCTS (continued) 


plete pressure release in seconds. 
The unit takes up an 


34 ft «x 54 ft, and is 4 ft high. 


area of about 


DPDT CHOPPER 
has wide opening range 


JAMES VIBRAPOWR Co., 4036 N. 
Rockwell St., Chicago 18, Ill. A 
modified form of the new dpdt 


model C-976 for 60 cps, 
It may be 
used for operations from 20 cps to 
420 cps. The wide operating range 
offers new solutions to the design 


chopper, 
was recently announced. 


engineer for special switching and 
dual circuits. An 
engineering report has 


input chopper 


also been 
prepared on the electrical and me- 
chanical characteristics of the 
C-976 and the full frequency range 
choppers. 





POTENTIOMETER 
is small sinusoidal type 


THE GAMEWELL Co., 
Falls 64, Mass., is manufacturing a 
miniature version of the conven- 
tional RL-11 and RL-14 sinusoidal 
potentiometers. Functions are ac- 
curately and 
Four brush contacts move circularly 


Newton Upper 


smoothly developed. 
over a uniformly wound rectangular 
card and pick off output 
that are proportional to the sine and 
cosine of the input angle at speeds 
up to 60 rpm. 
value is 16,000 open 
from 14,000 to 2! 
supplied. 


voltages 


Standard resistance 
Resistances 
5,000 ohms can be 
eee at higher values 
is 1 percent. Power rating is 1 w at 
40 C. The envelope is 1 vs 
eter and ls long 
servo mounting flange, 4 


n, diam- 
standard 
shaft in 
with 6 turret- 
terminals on the rear. It 
meets or exceeds applicable section 


with 
ball bearings, and 


type 
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TEFLON 


depend 


Since Teflon first became 
‘John Crane” 
engineered its 


WTC 6 


available, 

has successfully 
application to solve 
innumerable and widely varying 
problems. Typical of this is the 
development of packings and other 
products for handling corrosive 
liquids and gases, Other important 
examples include production of 
electronic parts of high dielectric 
strength and low loss factor for vhf 
uhf. and microwave insulation; also 
in the employment of its anti-stick 
characteristics in the handling of adhesive materials. 


Cam LR 
CUA @ a1 


These and other application developments are closely tied 
with “John Crane's” fabricating technique, which has resulted 
in Teflon products of the finest uniformity, controlled density, 
product purity and accurate dimension 


Teflon is available in rods, 
molded and machined forms 
braided packings, valve discs, 
sheeting rolls, heat sealing jaws and countless 
other forms. Glass, carbon or graphite filled 
Tefion is also available 


tubing or sheets or in special 
such as bellows, “C-V"” Rings, 
electrical parts, washers, dough 


Consult “John Crane” on your requirements 
Send for 12-page illustrated catalog, The Best 
in Teflon, containing important data and sug- 
gested applications. Crane Packing Company, 
1802 Cuyler Ave., Chicago 13, Ill 


In Canada: Crane Packing Company, Ltd 
617 Parkdale Ave., N., Hamilton, Ont 


For additional information on all items on this page, use post card on last page 





ERECTA OTL 





Ch, 





PRODUCT NE WS 


RADIO FREQUENCY LABORATORIES, 


INC. 


Special Hardware for 
Electronic Equipment 


New Fast Access 


Chassis Slides 


pull out, tilt & lock 
in 2 seconds! 


Chassis Slides, Type H-5798, illustrated 
above, have been specifically designed to 
fit most standard relay racks. These inex- 
pensive Slide assemblies, although light 
in weight, will hold up to 100 pounds 
without distortion 

The custom-design features of these 
Slides include roller action without lubn 
cation and split-second tilting for easy 
access to bottom of chassis. These Slides 
are also provided with a tilt-lock mecha- 
nism to securely hold the chassis when 
tilted for checking the circuit or for 
Chassis itself may be 
quickly demounted from Slides by remov 


needed repairs 


ing two locking pins 

The Type H-5798 Chassis Slides have 
been manufactured in strict accordance 
with Military Spec. MIL-E-16400(Ships ) 
and are supplied with steel rails and 








bronze rollers, stainless steel pins and 
nylon bushings. The finish on the steel 
parts is Iridite on cadmium per Federal 
Spec. OO-P-416, Type II, Class C 
Weight of the Slides and associated hard 
ware is 6 pounds 

Prices and complete technical informa 
tion will be sent on request. Deliveries, in 
reasonable quantities, can usually be made 
from stock. 


3 Basie SEALNUT Types for Switches 








seal out water, dirt, 


fumes and corrosion 

SEALNUTS serve dual function of 
mounting and sealing electrical switches 
Twelve stock styles fit most toggle, rotary 
and push-button types. They provide ngid, 
metal-to-metal contact with panel for 
secure mounting, while Silicone sleeve and 
O-ring seal against external pressures to 
200 Ibs./in*., stay flexible at —65°C, 
meet requirements of MIL-B-5423 


Rugged Thermally Insulated HANDLE 


combines comfort, utility 
and wide load range 
MIL-T-945A 


Design conforms to 


Comfortable, hinged grip is black ano 
dized aluminum coated with black or gray 
vinyl, swings 180° and lies flat when not 
‘n use, Lifts 125 Ibs. Stock delivery. 
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NEW PRODUCTS (continued 


MIL-E-5272A for 


temperature and vibration. 


high and low 





TIME-DELAY RELAYS 
are miniaturized units 


THE A. W. HAYDON Co., 232 N. Elm 
St., Waterbury, 
nounced a new line of 


Conn., has an- 
precision 
adjustable time delay relays. The 
supplied in a 2.2-in. 
diameter housing only 4} in. long. 


timers are 


A large calibrated dial with a posi- 
tive detent makes rapid and accu- 
rate adjustment easy. Accuracy is 
1 percent and one model, adjustable 
from 2 to 30 sec, is calibrated in 
0,.2-sec increments, Calibrations are 
on the perimeter of the dial. Weight 
of the unit is about 1} lb. The unit, 
which is for use on 24 to 29 v d-e, 
features the 5600 series chrono- 
metrically governed motor. Control 
current is low. Designed for mili- 
tary applications, the unit is ideal 
where accuracy is important and 
ease of adjustment essential. 





MAGNETIC CLUTCH 

is compact and light 

DIAL Propucts Co., 55 Evergreen 
Ave., Newark 5, N. J., has developed 
a miniature electromagnetic clutch, 
model C130. This clutch does not 
require precise alignment of the 
driven member with respect to the 
driving member; and appreciable 
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NEW PRODUCTS continued 


angular misalignment will not cause 
the clutch to malfunction. The 
driven member comprises 3 individ- 
ual shoes to prevent chattering upon 
engagement. A 4-page folder con- 
tains an illustrated description, di- 
mensional diagram, specifications 
and technical information. 


CENTERING DEVICE 
is time-saving unit 


HEPPNER MFG. Co., Round Lake, IIL., 
has announced a time-saving center- 
ing device. The tilt-open slip-on 
design saves valuable production 
time in assembling tv sets. A gen- 
tle squeeze tilts open the device. It 
is then slipped instantly on the 
tube’s neck. A distortion-free beam 
is assured by uniformity of field. 
The beam cannot be defocused. 
Kach unit is tested in both open and 
closed position before shipment 
The device is adjustable from 0 to 
18 gauss. 


Literature 


Electronic Components, Centralab, 
division of Globe-Union Inc., 900 
E. Keefe Ave., Milwaukee 1, Wisc. 
Catalog No. 29 is a completely re- 
vised 48-page booklet. It has a 
thumb index for easy reference to 
the company’s five complete lines 
of stock components. Included is 
information on controls, capaci- 
tors, switch and printed circuit 


kits. 


Precision Variable Resistance 
Units. Helipot Corp., 916 Meridan 
Ave., S. Pasadena, Calif. Helipot 
series T-10-A, precision variable 


Rh) PRODUCT NE WS 


RADIO FREQUENCY LABORATORIES, INC. 


3 Basic Units for Electrical 
Instrument Repair 


Versatile New Model 
107A Magnet Charger 


quickly saturates 
all kinds and shapes 
of permanent magnets 


Condenser discharge impulse type has 
dual range output — the convenient and 
efficient way of charging modern magnet 
shapes. High range saturates large Alnico 
magnets, while low range provides opti 
mum current for small magnets or types 
having lesser coercive force 
No accessory power supply or high 
voltage source is required; unit is self 
contained and ready to operate by plug 
ging into regular 115-volt line. Weighing 
only 75 lIbs., it can be carned wherever 
needed using handle provided 
Many instrument magnets can be 
charged on flat bar or I-bar supplied, 
while special adapters accommodate 
practically all magnets in use today. Basic Free consulting service on present or 
wire wound fixture attached to rear future magnet charging problems is avail 
terminals charges core type instrument able to all Model 107A owners. inquiries 
magnets are welcomed from all users of permanent 
It’s easy to use, safe and will give magnets. Write or phone our engineering 
many years of trouble-free operation dept: DEerfield 4-3100 


Model 829 Instrument Calibration Standard 


checks AC and DC meters Compact cabinet contains power sup 
ply, standard meters, Wheatstone Bridge 
of all types and ranges and all circuits for quick, convement 
instrument calibration to 0.5% accuracy 
by non-technical personnel 

When used for instrument repair, unit 
provides accurate reference current dur 
ing treating process after instrument mag 
net has been saturated on Model 107A 
Other uses include inspection of 
incoming components, quality control, 
production testing and penodic check of 
all test meters and bench standards used 

by engineering and production depts 


New Model 889 Magnetreater® 


de-magnetizses saturated magnets 
to any desired level of flux 
This inexpensive accessory to the Model 107A 
Magnet Charger provides a controlled, precise method 
for rapidly treating instrument magnets. It is par 
ticularly useful for treating the new core type 
mechanisms 
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Complete Descriptive Literature 


is Available, Write Today. 
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DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 
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DE NEMOURS & C 


WESTINGHOUSE E 


DUMONT CORP. e @ 


THE PACIFIC LOCKHEED AIRCR 


HUGHES AIRChK ERICAN AVIATIO 


WESTERN ELECT eet aca 
INOUGLAS- AIRCRAF1 D TELEPHONE CC 
CONSOLIDATED VULT, iAS & ELECTRIC C 
Se Seer 


BOAT BRASS & COPPER CQ 


ILLINOIS BELL TELEPHONE CO. e, «AL HARVESTER CO. e THE PULL 
STEWART WARNER CORP. e TELETYPE CC aP. « HOTPOIN 
MONSANTO CHEMICAL CO. « NESCO 

SERVEL INC. e FRUEHAUF TRAI 
NEW YORK CENTRAL R. R. CO 


AMERICAN TELEPHONE & 


EASTMAN KODAK COMPANY 


s 
flmerican Beauty ELECTRIC SOLDERING IRONS 


are making “connections where they count” on the finest radio, 


TV, electronic, telephone and aviation equipment. 

Since 1894—American Beauty Electric Soldering Irons have 
been the standard for dependability, durability and efficiency. 
They are made in many sizes to fit all requirements, but in only 
one quality—the bes 

{ We also manufacture and stock a wide variety of soldering ] 


iron tips in special shapes and sizes. Tell us your requirements, 


Write for Descriptive Literature 





DETROIT 2, MICHIGAN 
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NEW PRODUCTS (continued 


resistance units for instantaneous 


setting, are the subject of data 
sheet 54—86. 
potentiometers or rheostats in ex- 
perimental circuits, Helipot labo- 
ratory models are described and 
illustrated in detail, including 


specifications and characteristics 


Designed for use as 


of coils. 


Thermostats. Stevens Mfg. Co., 
Inc., Lexington and Mansfield, 
Ohio. Bulletin L-9070A describes 
type A thermostats for electronic 
appliances 
Hermeticalls 
sealed and semienclosed styles are 
covered. Punched for insertion in 
standard 3-ring binders, the bul- 
letin is printed in 2 colors. It de- 
scribes the operating principle and 
illustrates it with a schematic dia- 
gram. The bulletin also gives per- 
formance data, ratings, 
construction 


and avionic devices, 


and apparatus. 


dimen- 
sions and details. 


Various mounting arrangements 


are illustrated with photographs. 


Voltage Regulator. INET Division 
of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. Bul- 
letin No. T-8300 describes the type 
RX60 all static voltage regulator 
for 60-cycle a-c ‘alternators. De- 
signed for use with any type 60- 
cycle alternator in ratings from 1 
kva to upwards of 5,000 kva, the 
unit discussed offers regulation of 
+0.5 percent. The brochure gives 
detailed information on construc- 
tion, operation, installation and 
models and specifications. Also in- 
cluded is a list of suggested appli- 
cations. 





Microwave Gas Control Tubes. 
Roger White Electron Devices, 
Inc., Route 17 and Erie R.R., Ram- 
sey, N. J. Bulletin A-20 discusses 
the nature and purpose of micro- 
Information is 
absorption attenua- 


Wave gas tubes. 
given on 
tors, reactance modulators and 
switches, and phase shifters. Brief 
mention is also given to new 
developments—gyrators, 
and mixers and noise sources. 


detectors 


P-M Motors. Barber-Colman Co., 
Rockford, Ill., has announced cata- 
log F4844-1, describing p-m d-c 
motors with up to 0.1 
horsepower. It data 


sheets on typical motors from 6 v 


outputs 
contains 
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NEW PRODUCTS (continued) 


to 115 v d-c. Units having radio 
noise filters, gear heads and cen- 
trifugal blowers are described. 
The motors discussed are ideally 
suited to power electromechanical 
actuators, transfer switches and 
programming devices and for use 
as tachometer generators. 


Lens System For Industrial TV. 
Radio Corp. of America, Camden 
2, N. J. Catalog E. 52 describes 
the water-cooled lens system de- 
veloped and manufactured by the 
company. Designed for use with 
RCA industrial tv equipment, the 
water-cooled system permits direct 
viewing of furnaces, boilers and 
other operations. Industrial tv 
facilitates close control and con- 
tinuous observation of furnace 
combustion conditions, since the 
closed circuit picture can be re- 
layed to panel boards or other con- 
venient viewing locations. 


Facilities Booklet. Gyromecha- 
nisms, Inc., Halesite, L. I., N. Y., is 
making available on request a 12- 
page illustrated facilities booklet 
describing the firm’s products, op- 
eration and key personnel. As 
shown, the company manufactures 
an extensive line including gyros, 
potentiometers and magnetic am- 
plifiers, and is equipped to handle 
specific design and engineering 
problems. 


Products Catalog. Moran Elec- 
tronic Components, Inc., 10515 
Metropolitan Ave., Kensington, 
Md., has published a catalog giv- 
ing general specifications and an 
illustration for a line of r-f solen- 
oid coils (fixed inductance) and 
r-f chokes (single or multiple pie 
universal). A section contains de- 
tailed information on special order 
coils and a line drawing showing 
coil form assembly. The special 
order coils discussed are avail- 
able as standard items and not for 
an extra price. 


Expanded Scale Panel Voltmeters. 
Arga Div. of Beckman Instru- 
ments, Inc., 220 Pasadena Ave., 
South Pasadena, Calif. A new 4- 
page illustrated bulletin describ- 
ing d-c and a-c expanded scale 
panel voltmeters is available. The 
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PE’’ SCREENED ENCLOSURE 
Here's the maximum in screen room perform- 
ance. A must for laboratories and electrical 
manufacturers performing tests with highly 
sensitive equipment. 108db from 14kc to 
1000mc; 103db at 3000mc (MIL-S-4957 mea- 
surements). 


T METAL (RFI DESIGN) ENCLOSURES 


These enclosures employ the rugged Lindsay 
Structure, available in either sheet copper or 
galvanized. They can be transported com- 
pletely assembled or disassembled; may be 
used indoors or out. Copper: 100db from 
150ke to 1000mc; 70db at 15ke (Uniform- 
Field measurements). Galvanized: 110db from 
14kc to 1000mc ; 9db at GOcps; 37db at L000cps 
for magnetic fields (MIL-S-4957 measure- 
ments). 


HIELD SCREENED ENCLOSU! 


An economical enclosure, available in copper 
or galvanized wire cloth, that meets basic re- 
quirements for suppressing r-f radiations of 
industrial or laboratory equipment. Copper 
Screen: 70db from 100ke to 1000mc, 40db at 
14kc, Galvanized Screen: 40db from 15kc 
to 400mc (Uniform-Field measurements). 


Write for Catalog and Free Technical Data. 


Telephone: REgent 9-1019 © REgent 9-2537 * GArfleid 5-1160 
SEE US AT THE 1.8.E. SHOW—501, 600, 601 Production Road 
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A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


When you need 
more than a relay 
consider the Edison 219 


So sensitive — so sure in action is the new Epison 219 Sensitive 
Control Relay that it actually eliminates the need for a vacuum 
tube amplifier. Because of low operating power level, the 
Model 219 can operate directly from a thermocouple or photo- 
cell output, And this extreme sensitivity is matched with com- 
pact design and relative lightness in weight. 


Designed and developed in the world-famous Eptson Labora- 
tory, the new Sensitive Control Relay has proven reliability in 
military and commercial applications. 


Important features of the Epison Model 219 include: 


extreme versatility — interchangeable coils can be supplied with resist- 
ances from 0.5 to 23,000 ohms. Normal closing power may be increased 
10,000 times without adverse effects. 


absolute stability — repeatability averages about +1.5%. 


. 


num- ~ either SPST or SPDT, with capacity of 
Y% ampere at 28 volts DC, non-inductive. 


~ relay will withstand shock of 50 g's 
in all planes without damage, 


Simplify your design problems by writing for 
complete data on the new Epison Model 219 — today! 


Thomas A.Edison 


INCORPORATED 


INSTRUMENT DIVISION © 54 LAKESIDE AVENUE ¢ WEST ORANGE, NEW JERSEY 
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NEW PRODUCTS (continued) 


tiny, new 24-in. panel meter is also 
described. Tables are given for 
base voltages, spans and accuracy. 
In all of these meters, only the 
range of interest is included on the 
scale; the rest of the scale has 
been discarded entirely for greater 
expansion, ease and accuracy of 
reading. 


R-F Load and Calorimeter. Allen 
B. DuMont Laboratories, Inc., 
Clifton, N. J. Bulletin TR-785 
covers the 5403-A r-f load and 
calorimeter which is designed to 
facilitate accurate measurements 
of the r-f power capabilities of 
either an aural or visual tv trans- 
mitter rated at a peak power of 
50 kw or less within the frequency 
range of 54 to 216 me. The 
bulletin illustrates the device, lists 
its chief features and includes 
complete technical data. 


Regulated Power Supplies. N. J. 
Electronics Corp., 345 Carnegie 
Ave., Kenilworth, N. J. Catalog 
PR5 discusses the company’s line 
of standard and laboratory grades 
of regulated power supplies. 
Thirty-two models of each grade 
are included in the line. The 
laboratory grade described fea- 
tures blower cooling; selenium 
power rectifiers; exclusive use of 
10,000-hr tubes; complete elimina- 
tion of carbon resistors and carbon 
potentiometers; all hermetically 
sealed capacitors; all components 
derated at least 30 percent; and 
magnetic circuit breakers. 


Oscillograph Recording Systems. 
Sanborn Co., 195 Massachusetts 
Ave., Cambridge 39, Mass. A 6- 
page folder describing the very 
versatile 150 series oscillographic 
recording systems and components 
has been released. It contains 
illustrations, technical data and 
specifications on 2 and 4-channel 
systems, 6 available plug-in pre- 
amplifiers, single-channel re- 
corder, 4 channel system for use 
with analog computers, and indi- 
vidual portable cases for recorders 
and amplifier-power supply units. 


Rotary Relays. S. H. Couch Co., 
Inc., North Quincy 71, Mass. Bul- 
letin 127 deals with the model 4A 
subminiature, hermetically sealed, 
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NEW PRODUCTS continued 


4-pole double-throw, d-c relay 
which meets and in several re- 
spects exceeds the requirements of 
USAF military specification MIL- 
R-5757B. Specifications, coil data 
and dimensional diagrams are in- 
cluded. 


Soldering Oven. Electrical Indus- 
tries, Division of Amperex Elec- 
tronic Corp., 44 Summer Ave., 
Newark 4, N. J., has available a 
catalog sheet illustrating and de- 
scribing the new Livingston far- 
infrared soldering oven. The unit’s 
conveyor belt operating provides 
continuous, automatic soldering 
production with 5 conveyor speeds 
available. Complete specifications 
are given in the literature. 


V-T Electrometers and Accesso- 
ries. Keithley Instruments, 3868 
Carnegie Ave., Cleveland 15, Ohio, 
has released a new 12-page catalog 
describing vacuum-tube electrom- 
eters and accessories. Designed 
in part as a manual for engineers 
and scientists, the catalog includes 
introductory data on electrometer 
characteristics, circuit discussions 
and equipment photographs. Sev- 
enteen connection diagrams show 
how the instruments are used as 
ultra high-input impedance d-c 
millivoltmeters, voltmeters and 
kilovoltmeters; sensitive microam- 
meters and micromicroammeters;: 
accurate megohmmeters, megmeg- 
ohmmeters, d-c preamplifiers and 
static detectors. 


TV Microwave Relay. Raytheon 
Mfg. Co., 100 River St., Waltham 
54, Mass., has announced a new 
8-page brochure describing the 
company’s KTR-100A tv micro- 
wave relay equipment. The equip- 
ment described will now carry 
both color or monochrome video 
and audio simultaneously. The 
same basic system in readily 
adaptable for broadcast, common 
carrier industrial or government 
bands. 


Recording Spectrophotometers. 
Applied Physics Corp., 362 W. 
Colorado St., Pasadena, Calif., has 
available a 16-page catalog which 
gives a detailed description of per- 
formance, construction, specifica 


tions, accessories and modifica- 
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A PARTIAL LIST FROM CURRENT RECORDS... 


ELECTRONIC MANUFACTURERS. .. "Admiral Corporation ‘Air Associates Bell 
Sound System “Bendix Aviation Corporation Allen D. Cardwell Co. Eclipse- 
Pioneer *General Electric Co., Holyoke Mass.; Utica, N.Y.; Johnson City, N.Y.; 
Cincinnati, Ohio Hoffman Radio Corporation Melpar, inc. “Motorola, Inc. 
Northern Electric Co., Ontario, Canada “Radio Condenser Co. “Radio En- 
gineering Labs., Inc. Raytheon Mfg. Co. *R.C.A., Bloomington, Ind.; Browns 
Mills, N.J.; Camden, N.J.; Harrison, N.J.; Lancaster, Pa.; Moorestown, N.J.; 
Los Angeles, Calif. “Sperry-Gyroscope Co. “Stewart-Warner Electric Co 
Sylvania Electric Products Co. Western Electric Co. “Westinghouse Electric 
Corporation, Buffalo, N.Y. Air Arm Div. Westinghouse, E. Pittsburgh, Pa. 
*Westinghouse Electronics Div. Baltimore Philco Corporation Avionex 
Electronics Corporation General Precision Laboratory Radio Engineer- 
ing Laboratories, Inc. 
AVIATION COMPANIES... “Boeing Aircraft Co, *Chance-Vought 
Aircraft Consolidated Vultee Aircraft Grumman Aircraft Engineering 
Corporation Hughes Aircraft Co. Republic Aviation Corporation 
Temco Aircraft Corporation Douglas Aircraft Co. Air Research 
Aviation Co. Airborne Instrument Laboratories Glenn L. Martin Co. 
Lockheed Aircraft Corp. 
U. $. GOVERNMENT AGENCIES INCLUDING: “Bucer Bureau of 
Yards and Docks “USAF U.S, Coast Guard U. S. Radiological 
Laboratories “Civil Aeronautics Administration “Signal Corps 
National Bureau of Standards Corps of Engineers. 
UNIVERSITIES . *Massachusetts Institute of Technology 
University of California New York University 
MISCELLANEOUS ... Bell Laboratories Bell Sound Labo- 
ratories Bertke Electric Co. Carbide & Carbon Chemical 
Div. City of Rochester, N. Y. Eastman Kodak Co. €. |. 
duPont deNemours & Co. International Electronic En- 
gineering, Inc. Manning-Maxwell-Moore Allison Divi- 
sion of General Motors Corp. California Research 
Corporation General Electric Co., Utica, N. Y. Fluor 
Corp. Ltd. Drake-Merritt J. A. Construction Plus 
rooms sold to electrical contractors, State and 
Municipal agencies 


Shielding 
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“designates orgonizations that have 
wucs.«, made repeated purchases 
+35 
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customers are a 


Diem ied 


of American Industry 
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Science and Government Agencies 


: : ‘ FOR MILITARY USE 
Screen or solid enclosures with attenuation SPECIFY 


MIL-E-4957A 
(ASG) NOV. 1954 


(Joint USAF & 
hee Am tras | 
Te tte 
shielded enclosures) 


characteristics— 


MIN 100DB from .10 
to 10,000 MC and HIGHER 


Critically tested and rated by the most authorita- 
tive methods. Easily moved, enlarged, decreased, 
modified by the use of exclusive, own design, inter- 
changeable panels and doors. Wide choice of filter 
panel locations, filters, ventilating entries, laboratory 
benches, illumination, etc. (To fit your specific problem!). 
Erected anywhere by our trained crews—or do-it-your- 
self from clear instructions supplied. Catalog with valuable 
data mailed on request. 





“The talent to create— 
The skill to produce.” 


HIELDING, w 


RIVERSIDE, N. J. 
Phone: HObart 4-1202 


teem tes) 3s 


) 
e 


CULVER CITY, CALIF. 3895 MAIN ST. Phone: TEXAS 0-3213 
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NEW PRODUCTS (continued) 


° tions on the model 11 and model 
20 - 14 Cary recording spectrophoto- 
meters. Model 11 is for ultraviolet 
TO : oot and visible spectra recording. 
, Mode! 14 covers ultraviolet, visible 
and infrared regions. Bulletin P53 
also includes a brief description of ° 
features of other Cary instru- 
ments: Raman spectrograph, elec- 
trometers, infrared analyzers and . 
ultraviolet analyzers. 


200 D.P. 


Instrument Calibration Standards. 
Radio Frequency Laboratories, 
Inc., Boonton, N. J. A single-sheet 
bulletin gives a general descrip- 
tion of the model 261B a-c instru- 
ment calibration standard, de- 
signed for the accurate calibration 
of ac voltmeters, ammeters and 
| milliammeters. Included is in- 
formation on accuracy, power sup- 
| ply, standard instrumentation, 
safety features and application. 
| Electrical specifications are shown. 





SPURS ° HELICALS + WORM AND WORM GEARS * STRAIGHT BEVELS 
LEAD SCREWS @ RATCHETS @ CLUSTER GEARS @ RACKS @ INTERNALS @ ODD SHAPES 


IN GEARS 


Klystrons. Varian Associates, 
611 Hansen Way, Palo Alto, Calif. 
Illustrated descriptions and typi- 
cal operation data are given for 4 
new type klystrons in a single- 
sheet bulletin. The company’s kly- 
strons range in frequency from 
350 mc into K-band; in c-w power 
up to 15 kw; and in pulsed power 
to over 1 megawatt. 


1021 PARMELE STREET, ROCKFORD, ILLINOIS 


Arbor Listing. Precision Paper 
Tube Co., 2035 W. Charleston St., 
Chicago 47, Ill. A 12-page listing 
contains specifications on over 
2,000 coil forms in all shapes, 
sizes, i-d’s and o-d’s. It also con- 


a 
ic A L AMPLIFI Cc AT j Oo N tains technical data and other im- 


wb portant information. 
Precision measurement of 
= ae —o | Precision Resistors. Monson Mfg. 
istortion free in the Corp., 6059 W. Belmont Ave., Chi- 
CROSBY Wideband Oscilloscope, Model 320. ams 34 l., is offering a satales 
Identical horizontal and vertical amplifiers al- aaa de a at 
Sie es oli ere . page picturing and describing its 
low phase shift indication for frequencies up to : 
new line of low cost, flat rectangu- 


5. megacycles. ; ; 
A deflection sensitivity of 35 millivolts | lar modular construction bobbin- 










hers 
a 


Oe 











Oi aoe ae RMS per inch, on both amplifiers, makes the less precision noninductive-wire 
No. 48) < Model 320 ideally suited for use in laboratories | resistors. Full technical informa- 
IRE Show 1955 . requiring accurate phase shift evaluation. tion includes data on fiber glass 
. A general purpose, high-gain instrument epoxy or polyester resin housing, 

% «particularly adapted to color television | vibration and shock resistance, 
batten ~ measurements. An. Oscilloscope designed by | temperature characteristics, re- 
sistance, range from 0.1 ohm to 


engineers for use by engineers. 


“ 


literature 


CROSBY LABORATORIES, Inc. 


BOX 233 @ HICKSVILLE, N. Y. 





2.5 megohms, tolerances, resist- 


ance wire, terminals, wide variety 
of sizes, thicknesses from yY in. 
up, applications and a table show- 
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NEW PRODUCTS continued) 


ing typical sizes and resistances 
available. 


Cathode-Ray Oscillograph. Allen 
B. DuMont Laboratories, Inc., 760 
Bloomfield Ave., Clifton, N. J. A 
recent bulletin gives an illustrated 
description and specifications for 
the type 329 cathode-ray oscillo- 
graph. The unit described pro- 
vides the high accelerating poten- 
tial and high pattern brilliance re- 
quired for viewing rapidly rising 
wave fronts of low repetition rate 
and high speed single transients. 


Process Control Unit. North Amer- 
ican Philips Co., Inc., 750 S. Ful- 
ton Ave., Mt. Vernon, N. Y. A 4- 
page folder titled “Norelco Au- 
trometer” describes the principle 
and operation of a new instrument 
for automatic analysis of incom- 
ing raw materials, constituents in 
various stages of combinations, 
and the finished products. Illus- 
trated with photos and diagrams, 
the folder tells how the automatic 
multielement indexing spectrom- 
eter for process and quality con- 
trol works. 


Magnetic Cores. General Ceramics 
Corp., Keasbey, N. J. Specifications 
and data on standard-grade Fer- 
ramic Q magnetic cores are given 
in a recent 4-page folder. The 
magnetic data shown in curve 
form are based on average meas- 
urements made on a representa- 
tive group of samples. A table of 
magnetic properties of other Fer- 
ramic bodies is included. 


Transistor and Diode Bases and 
Closures. Electrical Industries, 44 
Summer Ave., Newark 4, N. J. A 
line of hermetically sealed minia- 
ture transistor and diode bases 
and closures is described in a sin- 
gle-page bulletin. Illustrations and 
dimensional drawings are _in- 
cluded. 


Potentiometers. General Scientific 
Corp., 12017 Vose St., North Holly- 
wood, Calif., has issued a set of 
three new bulletins on single-turn, 
multiple-turn and rectilinear po- 
tentiometers, respectively. The 
brochures briefly describe the 
company’s newly expanded facili- 


ties and picture many of the poten- 








a 
vernistat. .. The Revolutionary 


New Precision Variable-Ratio Transformer 


Analog Computers? Servos? Control Systems? Vernistat 
is a completely different type of voltage divider combining low 
output impedance with an inherently high resolution and 
linearity not ordinarily attainable by precision potentiometers, 
The Vernistat consists of a tapped auto-transformer which pro- 
vides the basic division of voltage into several discrete levels. I hese 
levels are selected and further sub-divided by a continuous inter- 
polating potentiometer that moves between 30 transformer taps. 
Because of its unique operating principles, electrical rotation is 


held to close tolerances eliminating the need for trim resistors, In 


20 (Palace) 


many applications there is also no need for impedance matching 


amplifiers. 
Specifications of the standard model Vernistat are shown below. 
Other versions are under development to meet specific end uses. 
What are your requirements for this unique precision voltage 


divider? Fill in the coupon now. 


vernistat division Pi KIN ELMER CORPORATION 
NORWALK. CONNECTICUT 


See it at Booth 


77 
SPECIFICATIONS vernistat division \Y/p‘/ PERKIN-ELMER CORPORATION 


Linearity Tolerance 825 Main Avenue, Norwalk, Connecticut 


- O50 
better than 15%o Send me more information on the Vernistat 


Resolution better than .01% The application | have in mind is as follows 
rette 1% 


Output Impedance 
130 ohm 


NAME 


Max. Output Current 


Frequency 50-3000 cp TITLE 


Other mode! acludine a mini 
- pone — COMPANY 
aturized 400 cps version w be 
available in the near future 


ADDRESS 
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OQURNS 
sub-miniature 


vy POTS 


VIDE THE ULTIMATE 
f IRCUIT TRIMMING 





Simple screwdriver adjustment... 


The TRIMPOT is a 25 \turn, fully adjustable wire- 
wound potentiometer, designed and manufactured 
exclusively by Bourn’ Laboratories. Electrical set- 
tings in increments of /4 to 2% are securely main- 
tained during vibration of 20 G’s up to 2,000 cps or 
sustained acceleration of \100 G’s. BourNs’ unique 
self-locking design eliminates cumbersome locknuts. 
Power rating is % watt at\100° F. Standard resis- 
tance values from 250 ohms to 25,000 ohms are 
available for immediate delivery. Information on 
higher and lower resistances on request. 

Bourns TRIMPOTS are accepted-as standard com- 


ponents by aircraft and missile manufacturers and 
major industrial corporations. 


9 TRIMPOTS 

TAKE LESS 
SPACE THAN 
A 2¢ STAMP 


Tiny cross-sectional size—only 1/4” x 5/16” —and 
rectangular shape save valuable panel space. Instru- 
ments are easy to mount individually or in stacked 
assemblies with two standard screws through the 
body eyelets. 

Bourns also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 
Differential Pressure and Acceleration. 





OQURNS LABORATORIES 


6135 MAGNOLIA AVENUE - RIVERSIDE, CALIFORNIA 
Technical Bulletin On Request, Dept. 12 
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NEW PRODUCTS (continued) 


tiometers available with or with- 
out customer modification. 


Camera Pan and Tilt Mechanism. 
Radio Corp. of America, Camden 

N. J. Catalog E. 54 describes the 
camera pan and tilt mechanism 
developed for use with RCA in- 
dustrial tv. The equipment dis- 
cussed consists of 2 units—a con- 
trol unit and a remote unit—and 
is particularly suitable for applica- 
tions where the industrial tv 
camera’s position must be changed 
frequently. The mechanism de- 
scribed permits tilting the camera 
up or down 45 deg from horizon- 
tal and allows horizontal panning 
over a 320-deg arc. 


Titanium Tubing. Superior Tube 
Co.. 1523 Germantown Pike, 
Norristown, Pa. Tubing of tita- 
nium is described in bulletin 43. 
The 8-page bulletin—‘‘Titanium, 
New Member of the Family of 
Metals” —presents information on 
the fabrication of  unalloyed 
titanium tubing. Subjects covered 
include heat treating, pickling, 
welding, brazing and machining. 
The advantages of titanium, de- 
scribed in bulletin 43, include light 
weight, high strength, high ratio 
of fatigue limit to tensile range, 
low linear coefficient of expansion, 
corrosion resistance, good ductil- 
ity, formability and heat resist- 
ance. A separate section on cor- 
rosion resistance gives details on 
titanium’s behavior with many of 
the common reagents. 


A-F Two-Way Terminal. Radio 
Frequency Laboratories, Inc., 
Boonton, N. J., has available a 
4-page folder dealing with the 
model 812 audio-frequency two- 
way terminal. Purpose of the unit, 
complete description including 
diagrammatical data, application 
information and chief features are 
included. 


Radar System Test Equipment. 
Hillyer Instrument Co., Inc., 54 
Lafayette St., New York 13, N. Y. 
Bulletin No. 12 discusses a com- 
plete series of modular units for 
the generation of simulated radar 
target echo signals—for testing 
and evaluating radar circuits and 
systems in the laboratory and on 
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NEW PRODUCTS (continued) 


the production line. Typical ap- 
plications, illustrations, and tabu- 
lar data on video modulars and 
motion modulars are given. 


Magnetic Tape. Minnesota Mining 
and Mfg. Co., St. Paul, Minn. The 
seven questions recording engin- 
eers have asked most often about 


Scotch brand Extra-Play magnetic u., . NATIONAL 


tape No. 190 are answered in a ' ™ ' CONVENTION 
new, 8-page booklet. Discussed in New York City 
the 2-color, 54 x 10}-in. booklet te MARCH 21-24 


are such points as playing time, 
tape strength, reel sizes, recorder 
settings and performance charac- 


- : E 4 , i bridge Armory: 
teristics of the new magnetic tape. Wine eerne Ave. 


Ask for the 190 booklet. 


Waveguide Components. Micro- 
wave Associates, Inc., 22 Cumming- 
ton St., Boston, Mass., announces 
a new two-color catalog 55W of 
over 60 pages, giving full data and 
outline drawings of its waveguide 
components for 3 to 75 kmc. This 
brochure is a useful reference 
manual for design, standards, pro- 
duction and purchasing personnel 
in the microwave field. 





Delay Lines. Helipot Corp., 916 


. Meridian Ave., South Pasadena, Round, square, rectangular, triangular, any shape, any size — 
Calif. The new Helidel delay lines Precision Paper Tube Co. can provide all your paper tubing needs. 
are thoroughly covered in data Your specifications are met to the most exacting tolerances. Precision 


sheet 54-81. This literature de- 
scribes and illustrates construc- 
tion, specifications and applica- 
tions of these continuously 
variable, distributed-constant delay 
lines, 


Paper Tubes are sturdy, crush resistant, have high tensile strength 
and excellent dimensional stability. 





HIGH DIELECTRIC BOBBINS FOR BETTER COILS 


Precision-made on specially designed equip- 
ment, using the finest materials, to provide 


Transformer Catalog General maximum tensile strength, light weight, more 


Transformer Co., 18240 Harwood winding space and other essential electrical and 


Ave., Homewood, Ill. Custom- mechanical characteristics. 
specifying of transformers will be Furnished in any size or shape. Supplied plain or fitted with leads, 
greatly simplified for the pur- slots or holes. Flanges cut to specification, plain or embossed. 


chaser and the design engineer 
with the new 20-page catalog. It 
illustrates prototypes covering the 


The only complete coil form service available. Get full information 
at our booth. 


complete range of transformer ap- Sales Representatives in: 
plications, to make it easier and New England Missouri, Southern Iilinois, lowe 
s — Framingham, Massachusetts, Framingham 709! St. Louis, Missouri, Sterling 2318 
simpler to accurately specify 
: hihy coe Metropolitan New York, New Jersey Maryland 
electrical and mechanical require- Jersey City, New Jersey, Journal Square 4.3574 — Baltimore, Maryland, Plova 2-321! 
ments Upstate New York: Philadelphia, Camden 
Syracuse, New York, Syracuse 76.8056 Philadelphia, Pa., Chestnut Hill 8.0282 
Northern Ohio, Western Pennsylvania: California 
Drafting Templates E-Z-Wav Tem- Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8.3919 
9945 7 . . oi Indiana, Seuthern Obie: Coneda: 
plates, 2242 S. ¢ olby Ave., W. Los Logansport, indiane, Logansport 2555 Montreal, Quebec, Canade, Walnut 2715 





Angeles 64, Calif., has available 
literature on templates for elec- 
tronic engineers, draftsmen and 
designers. It covers Vinyl plastic 
templates for layout of vacuum- 


PRECISION PAPER TUBE CO. 


2041 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn 
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| NEW PRODUCTS (continued) 


tube sockets, capacitor twist-lock 
bases, rotary selector switches and 
vacuum-tube envelope outlines. 


Precision Connectors. DeJUR- 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. A recent 
bulletin contains description and 
specifications on the series HC-20 
hexagonal hermetic plug (avail- 
able in 4, 5, 7, 9 and 10 contacts, 
with solid glass insulation) and 
the series G20 rectangular pin and 
socket connectors (available in 2, 
3 and 4 contacts). Jilustrations and 
dimensional diagrams are included. 


Industrial TV Housings. Radio 
Corp. of America, Camden 2, N. J. 
Catalog E. 55 describes two spe- 
cial housings developed for use 
with the company’s industrial tv 


for dele a . | equipment. Features and _ specifi- 


bs cations for the explosionproof 
WVU — housing and for the weatherproof 
mC band housing are included in the cata- 


log sheet. 





Model 2K6CF 


isABR?. 4 6-ft. Parabolic Antenna Gager System. Helipot Corp., 
new South Pasadena, Calif. A new 4- 


narrow beam parabolic antenna page application data sheet covers 


an electronic gager system widely 

used in pipeline operations. Ap- 
Low Side and Back Lobes plication data sheet 102 describes 
Low VSWR and illustrates principles of opera- 

tion, equipment, circuitry and the 
High Gain 


use of Helipot precision poten- 


Pressurized and Weatherized tiometers in this telemetering sys- 
Easily Installed tem. 


Capacitors and Filters. Astron 
Corp., 255 Grant Ave., East New- 
ark, N. J. A 6-page folder gives 









For non-interfering operation in the 
crowded 2000 mc microwave 
w relay band, Gabriel an- 
Model 2K6CF Beam Pattern, E. Plane, at 1920 MC nounces a radically new an- 


wrwmrwmmTr@mnre wef ww w we 1 1 1 


a fully-illustrated description of 


tenna with highly directive the company’s facilities and prod- 

, feed. A combined dipole- ucts. Safety Margin electrolytics, 
corner reflector unit, devel- paper capacitors, subminiature 

oped by the famous Gabriel capacitors, metallized paper ca- 

vswn Laboratories, remarkably im- pacitors, and filters are covered. 
10 proved primary radiation A brochure written in Spanish on 


pattern, and secondary radia- 
tion pattern is 3 db better 
than the various types of 
previous feeds. Read the 
Design and Development ; : 
Report on the facing page. pate in the progress which con- 
tributed to the technical program 
of friendly nations. The Spanish 
version is also available. 


the same subject indicates how the 
Foreign Operations Administra- 
tion of the U. S. Government has 


Tt 
FREQUENCY — me ° —_ 
singled out the company to partici- 


CT 


” 1900 929 





one 


VSWR for Model 2K6CF with radome Visit us at the 1.R.E. Show — Booth 193-195 


Jat Sulletins. Pacific Scientific 
& GABRIEL ELECTRONICS DIVISION ogg —~g-eectieind neggepe 
ps Co., 14830 Grande Vista Ave., Los 


Angeles, Calif., has announced 
| publication of 14 technical data 


Pa THE GABRIEL COMPANY, Endicott Street, Norwood, Mass 
’ 
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RF LEAKAGE 


ON THE 
DRAWING BOARD 


. WHEN YOU DESIGN METEX ELECTRONIC 
WEATHERSTRIPPING INTO YOUR EQUIPMENT 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS 
~ AT MAXIMUM OVERALL ECONOMY 


Plan now to take full advantage of 
Metex Electronic Weatherstripping’s 
unusual effectiveness in shielding all 
types of electronic equipment. Because 
it is made of knitted wire mesh, Metex 
Electronic Weatherstripping is both 
conductive and resilient. It assures 
positive metal-to-metal contact be- 
tween all mating surfaces. And being 
resilient it accommodates itself posi- 
tively to surface inequalities 

In reality, Metex Electronic Weather- 
stripping can do more for you than 
just shield RF leakage. It can cut the 
cost of machining mating surfaces to 
close tolerances. It can eliminate the 
need for extra fasteners and many 


other costly means of making joints 
RF tight. 


Applications in which Metex Electronic 
Weatherstripping has already proved 
its effectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, local oscillators on TV sets, 
dielectric heaters, etc. 


For detailed 
information on 
METEX 
ELECTRONIC 
PRODUCTS, write 
for FREE copy of 
*‘Metex Electronic 
Weatherstrips”’ 

or outline your 
SPECIFIC shielding 
problem — it will 
receive our 
immediate attention. 


METAL 
TEXTILE 


CORPCRATION 


-O.S 4 &h:4 
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NEW PRODUCTS (continued 


bulletins on rectilinear poten- 


tiometers, accelerometers, rate, 


free and vertical gyros. The new 
bulletins give application informa- 
size, performance 


tion, weight, 


data and general specifications. 


Epoxy Resins and Hardeners. 
Bakelite Co., a Division of Union 
Corp., 260 
N. Y. 


describes 


Carbon 
New York 16, 
16-page booklet 


Carbide and 
Madison Ave., 
A new 
the use of C-8 epoxy resins for 
tools, dies, jigs, fixtures, adhesives, 
casting, potting, em- 
bedding and encapsulating. A spe- 


laminating, 


cial section is appended on release 
agents for molds. Data on storage 
life and handling of these epoxy 
their working 
fillers and cleaning 
equipment are 


resin compounds, 
life, mixing, 
explained in the 


section on compounding. 


Technical Problems Affecting Na- 
tional Defense. National Inventors 
Council, U. 8. Dept. of Commerce, 
OTS, Washington 25, D. C. A see- 
ond list of technical problems con- 
fronting the Armed Services has 
This list supple- 
ments one issued last August. It 
is hoped that this will broaden the 
scope of technical aid that inven- 


been released. 


scien- 
tists can offer to the defense effort. 
The publication 
variety of inventive fields, 


tors, research groups and 


covers a wide 
includ- 
example, 
miniature i-f 


ing electronics. As an 
the list 
transformers. 


includes 


Laboratory Tube Tester. 
Electric Products Ince., 
Third St., 
available a 


Sylvania 
1221 W. 
Williamsport, Pa., has 
specification sheet 
describing the 
tube 


illustrating and 
type 600 
Features, 


laboratory tester. 
information on use, and 
specifications are included. The in- 
strument described is being sold 
for $469.50 to 


original equipment 


manufacturers of 


Resistor-Capacitor Wall Chart. 
Stackpole Carbon Co., St. Marys, 
Pa., is offering a new plastic wall 
chart for users of fixed composi- 
tion resistors and capacitors. One 
side of the chart lists 4, 1 and 2-w 
standard fixed composition resis- 
all 269 RETMA preferred 


from 10 ohms to 22 


tors in 
values 





PROBLEM: 


DEVELOP A HIGH DIREC. 
TIVE FEED FOR CROWDED 
2000 MC BAND. The feed must 
(1) have very low side and back 
lobe levels, (2) have low VSWR, 
(3) have squint” or devi- 
ation over the band, (4) be small 
for least aperture blocking, (5) be 
weatherized and pressurized, 


SOLUTION: 


A coax-fed dipole feed offers minimum size and 
weight over slots, horns, conicals, etc. But to meet 
critical requirements of high directivity, with low 
side and back lobes, circular reflecting discs were 
rejected in favor of a corner reflector as a directive 
element 


no beam “ 


Pattern tests verified this new design idea, with 
near-in side lobes better than 25 db—a 3 db 
improvement over previous circular disc types 
(See radiation pattern on facing page.) 


To eliminate beam deviation over the band, the 
dipole is symmetrically fed, using a coaxial slot-type 
feed. Tests evidenced no discernible ‘squint’ 


The feed was matched over the band with VSWR of 
less than 1.3 for praduction units, For reliability 
under weather extremes, a dielectric sandwich-type 
radome encioses the slot and dipole sections of the 
feed. The feed is pressure-sealed directly behind 
the slot opening and the entire transmission line 
and most of the feed is pressurized 


This is a typical Gabriel Solution to meet commercial 
requirements. All of America’s leading manufacturers and 
the Armed Services have brought antenna problems te The 
Gabriel Laboratories. 


Submit your inquiries — write or 


phone: NEedham 3-0005 
Visit us at the 1.R.E. Show — Booth 193-195 


THE GABRIEL 
LABORATORIES 


ee MPANY 
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NOW! combined 


in one package... 


cj Ke): | 


smallest, lightest, 
etme lA edt 


SUB -MINIATURE 
MOTOR and 
PLANETARY 


GEAR REDUCER 


Globe's newest sub-miniature, aircraft quality gearmotors meé- 
sure only 7s” in diameter, as little as 2'2" long and weigh as 
little as 5 ounces! They provide smooth, dependable perform- 
ance, and maximum output torque where small size and light 
weight are required. Units consist of Globe's smallest ‘’SS’’ D.C 
Motor and a system of precision machined planetary gearing 
Nineteen different reduction ratios, ranging from 14.58:1 to 
Ce OAR MZ el) ll Mee Me 
produce output torques up to 250 ounce-inches. Units are avail- 
able with speed governors for close speed control, and with 
separate radio noise filters. They are designed to meet all 
applicable military specifications 

We invite you to utilize Globe's specialized experience in 
the development and application of miniature motors and motor 
products. Complete details and engineering assistance available 


WRITE TODAY! 


MOTORS GEAR REDUCER 
GENERATOR 2d 1 Le). 


GLOBE INDUSTRIES, in. 


Pd 


P 


1793 STANLEY AVE., DAYTON 4, OHIO 








NEW PRODUCTS continued 


megohms, with tolerances of 5, 
10 and 20 percent. The other side, 
printed in different colors for easy 
identification, lists the 46 RETMA 
values for Stackpole GA fixed com- 
position capacitors from 0.10 uyf 
to 10.0 uuf, also in tolerances of 5, 
10 and 20 percent. An additional 
advantage of the chart is its con- 
venient explanation of the RETMA 
3 and 4-band color code used on all 
Stackpole resistors and capacitors. 


Microphone Catalog. Turner Co., 
905 17th St., N.E., Cedar Rapids, 
lowa. General Catalog No. 961-A 
covers microphones, phonograph 
pickup cartridges, microphone in- 
teriors and microphone  acces- 
sories. It gives detailed ordering 
information on dynamic, carbon, 
crystal and ceramic replacement 
cartridges for Turner’ micro- 
phones. Forty models of hand 
microphones of various types and 
impedances are described, with 
stock numbers assigned for ease 
of ordering. 


X-Y Recorder. Leeds & Northrup 
Co., 4934 Stenton Ave., Phila- 
delphia 44, Pa. A new 2-page data 
sheet E-ND46(1) describes the 
Speedomax x-y recorder, Examples 
of various testing applications are 
cited together with complete 
specifications of stocked and 
special purpose instruments. The 
operation of the recorder is de- 
scribed with the aid of a schematic 
diagram. Also included are op- 
tional ranges, optional features 
and complete instrument ordering 
instructions. 


Electromechanical Amplifier. Elec- 
tomic Designs, P. O. Box 1156, 
Greenwich, Conn. A 4-page book- 
let describes a new electromechan- 
ical amplifier for servo motor ap- 
plications. The device discussed is 
designed as a control for ma- 
chines, mechanisms and _ instru- 
ments where a source of torque is 
available or a rotating device is 
employed as a source, and is 
ideally suited for use with com- 
puters and calculators, guided 
missiles, radar equipment, aircraft 
and numerous other general and 
precision applications. A full de- 
scription of the operation and ap- 
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NEW PRODUCTS continued 


Chis announcement is under no circumstances to be construed as an offer to sell or 
as a solicitation of an offer to buy any of these securities. 
The offering is made only by the Offering Circular 


NEW ISSUE 


bebruary 1, 1955 


100,000 Shares 
™" ’ % T ’ ‘ ’ ‘ ry. , ‘ 
ELECTRONIC SPECIALTY Co. 
Capital Stock 
(Par Value $.50 per share) 


Shavex Corporation is a wholly owned 
subsidiary of this Company. 


Price $3.00 per Share 


Copies of the Offering Circular may be obtained from the 
undersigned only in States in which the undersig ied 
is qualified to act as dealer in securities and in wh ch 
the Offering Circular may legally be distributed. 


D. A. LOMASNEY & Co. 
39 Broadway, New York 6, N.Y. 
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THIS Midget is KING SIZE 


MINIATURE 


OVERTONE 


QUARTZ CRYSTALS 


in Hermetically Sealed Metal Holder 

15 to 100 Me. 

Operating Temp. Range 
—55° to 105°C 


Same performance, same tolerances as larger 
units such as MIL CR-23, CR-32, etc. Has 11/2” 
wire leads for mounting in selector switch or 
soldering to printed circuit terminal beard. 


Freq. Range: 


We're always ready to help on your miniatur- 
ization or other design problems — at your 
plant or ours. Write or phone. 


New Crystal Brochure 


on Request to Dept. £3 SEE US AT IRE. SHOW 


BOOTH 736 


KEYSTONE ELECTRONICS COMPANY 


114 Manhattan Street Stamford, Connecticut 


QUARTZ CRYSTALS 
STamford 4-9504 


OF EVERY TYPE Phone 
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Dependable - Precision 
Wire Forming and 
Stamping Specialists 


Precision Parts to meet your 
Production and Engineering 
needs. From .002” dia. to 
.125” dia. Radio tube parts — 
Stampings—Drawings. Mod- 
ern facilities, high-produc- 
tion equipment. 


Send sketch or print 
for quotation. 





MANUFACTURING CO., Inc. 


24A Bedford Street 
Newark 3, New Jersey 
% 7 
. 
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NEW PRODUCTS continued 


plication of the device is contained 
in the booklet. Charts and dia- 
grams illustrate some of the de- 
vice’s many features, which in- 
clude proportional and reversible 
torque control, high power gain, 
fast response and high sensitivity. 
The amplifying unit is rated at 5 





« 
in.-lb torque at 60 rpm and is 
available for most standard line 

MINIATURE POWER frequencies and voltages as well 

. 


as a variety of gear ratios. The 
RESISTORS amplifier described is 2% in. in 


For all applications where the equipment must survive diameter, 4{ in. long, and weighs 
the most severe environmental, shock, and vibration 3 Ib. 2 oz. 

conditions 

Completely welded from terminal to terminal. Silicone 
sealed, offering high di-electric strength, maximum heat 
















Shielded Wire and Cable. Whitney 


dissipation, and maximum resistance to abrasion Im Blake Co., New Haven 14, Conn., 
pervious to moisture, salt ions, vapor and gases. has available a new illustrated 
Three wattage ranges: RS-2, 2 watts; bulletin on shielded wire and 
KS-5, 5 watts; RS-10, 10 watts. cable for microphone and sound 
¢ Temperature coefficient 0.00002/Deg. C system use. Bulletin SW-1 de- 
¢ Ranges from 0.1 ohm to 55,000 ohms depending on type scribes the company’s new micro- 
See our complete . Tolerances 0.05%, 0.1%, 0.25%, 0.5%, 1%, 3%, 5 : ceil i 
line in Booths 769 Cont : sii > oe nde can tih aoe = or 2 for OK phone cables with semiconducting 
» ontorm te cable on ecifications . . 
ond 6771 ot the ~ ” textile shield as well as the con- 


1955 IRE. Show WRITE FOR BULLETIN No. R-23 : : 
ventional types with braided cop- 


DALE PRODUCTS, Inc. per shield. The company’s new 
1300 28th AVE., PHONE 2139 COLUMBUS, NEBRASKA speech input and sound system 
cables with semi-rigid polyvinyl 
chloride insulation are also in- 
cluded. Cables for intercommuni- 
cation signalling and low voltage 
control systems are listed in No. 
24 and No. 22 Awg in up to 76 
pair. 






Export Dept. —Pen-Mar Corp., 
1270 Broadway, New York 1, N.Y. 







Universal Magnetic Amplifier Reg- 
ulator. Regulator Equipment Corp., 
2aterson, N. J. Type 1101 Recostat 
generator voltage regulator is illus- 
trated and described in an 8-page 
brochure. Included is information 
on application, special features and 
performance. 





KM88 
0-28 Volts D.C. 
———— 20 Amperes | H 
 Peatures : | Co., Marconi Bldg., 2442 Trenton 
1% Ripple | Ave., Montreal 16, Canada, has 

© An automatic ammeter cutout $195 






House Organ. Canadian Marconi 





cirewit for dynamotor and invert. announced the first issue of 
or starting. Canadian Marconi magazine. It 
4 A. a ADDITIONAL SPECIFICATIONS. ‘| is designed to explain in a 
. ’ OVERLOAD : 400% for ¥p minute, 200% for 2 minutes | nontechnical manner some of the 
° current warning indicator. REGULATION: D.C.V. at Full Load: 28.5. interesting aspects of the Canadian 
© Stepless output control. D.CV. at 1/10 Load: 33. | electronics and communications in- 
© Compact, portable design. CONTROLS: rotary kn toga pilot light, | dustry—its past, present and fu- 
© Zero molntonence TERMINALS: Panel binding posts plus rear terminal board. ture, It will be published five times 
wnPuT: 115 VAC, 60 cycles, single phase. yearly to inform its readers about 
Write for Bulletin No. 100 progress in the science and indus- 

ae erreic ¢ OMPANY | try of electronics. 
69-2 Murray Street * New York 7,N. Y. | Aircraft Instrumentation. Avien, 
Telephone: BEekman 3-7548 Inc., 58-15 Northern Blvd., Wood- 


| side 77, N. Y. Extensive facilities 
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AUGAT 


Sub- miniature Tube Cradles 
® HEAT DISSIPATION 


* CUSHION FROM SHOCK AND 

VIBRATION 

Protect the efficiency of your sub-miniature 
tubes, resistors and capacitors in electronic 
equipment with Augat Tube Cradles. These 
mite-sized marvels reduce tube temperature 
by conducting the heat and dissipating it 
rapidly. Augat Tube Cradles hold tubes firm 
and steady regardless of external shock and 
vibration. Once your tubes are inserted in 
the cradles, they stay put! 

Augat Tube Cradles come in three types as 
shown on the left and may be obtained in 
cadmium plated spring steel; beryllium 
copper, silver plated; or silver magnesium 
nickel where heat dissipation is desired. The 
base of cradles is convex shaped to provide 
additional tension when cradle is fastened 
to chassis. Where additional conductivity is 
required, shields are available in copper 
silver plated with gold flash or in silver mag- 
nesium nickel material. 


Write for additional information and samples 


AUGAT BROS. INC. 


31 PERRY AVENUE +© ATTLEBORO, MASS. 





unique in design — rugged in construction 


| GREEN 


| PANTOGRAPH 
ENGRAVERS 
eae 


THE NEW MODEL 106 
HEAVY-DUTY MODEL D-2 
















MPS AT Cus 







The three-dimension- 
al bench Model 106 
cults costs ——- en- 
graves, routs, mod- 
els and profiles, 
giving you expert 
results even by un- 
skilled workers. 


eas equipment 
Se cl 





















The Model D-2 heavy-duty two dimensional Pantograph 
j is @ precision machine with a multitude of new features. 
: Open on three sides, it permits complete freedom for 

engraving, milling, profiling large panels (up to 30” in 
ra 4 diameter) or bulky pieces. Single, micrometer adjustment 
a | controls vertical depth of cut, automatically adjusting 


, Soe Sani we GET Toied alee aut 10 nee | TLL 
For complete information, write to | ( 0 M i U N | '¢ . if | '# N 
GREEN INSTRUMENT COMPANY Ge ae as 


363 Putnam Ave. Cambridge, Mass. te 
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NEW PRODUCTS (continued) 


for research, development and de- 
sign of instrumentation for air- 
craft and guided missiles are de- 
scribed in a new brochure entitled 
“Thrust.” The 16-page, 2-color 
publication presents graphically a 
wide variety of engineering re- 
sources which Avien makes avail- 
able to government and industry 
for instrumentation development. 


Digital Instruments. Brush Elec- 
tronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio, has available a 
4-page brochure detailing a series 
of five related digital instruments 
for automatic counting, recording 
and control. The units discussed 
consists of a cycling counter, a time 
interval meter, a combination 
counter-timer, a preset counter and 
a recording unit. Basic components 
for these instruments are also de- 
scribed and illustrated. 


Inverter-Recorder Selection Chart. 
American Television & Radio Co., 
300 E. 4th St., St. Paul 1, Minn., 
announces an inverter-recorder se- 
lection chart which covers all stand- 
ard a-c tape recorder models and 
enables anyone, at a glance, to de- 
termine which inverter should be 
used for any given tape recorder 
depending on where the tape re- 
corder is to be used in automobiles, 
trains, planes, or d-c districts. 


Control Switch. Minneapolis- 
Honeywell Regulator Co., Wayne 
and Windrim Ave., Philadelphia 44, 
Pa. The Brown Electr-O-Vane con- 
trol unit is an electronic control 
switch. Data sheet 10.20-6 de- 
scribes the unit in detail and ex- 
plains how it can be applied as a 
sensitive limit switch in weighing, 
position-counting, and other devices, 


D-C Decade Amplifier. Kalbfell 
Laboratories, Inc., 1090 Morena 
Blvd., San Diago 10, Calif. A re- 
cent catalog sheet illustrates and 
describes the model No. 103 d-c 
decade amplifier which contains a 
high-gain, wideband, direct-coupled 
amplifier operated with negative 
feedback and frequency corrective 
networks to provide uniform re- 
sponse from d-c through high a-c 
frequencies in step-controlled gains 
of 0, 20, 40 and 60 db. Specifica- 
tions are included, 
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PORTABLE PHONOGRAPHS - TV BOOSTERS — INDUSTRIAL ond MEDICAL EQUIPMENT 


When You Need 
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oated fabrics as 
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ROTARY 


eM ads 
SUPPLIES 


ROTARY POWER 
a 1S BEST 

’ The “clop-clop” of 
“Old Bess’’ gave 
Grandma's buggy ride 
more vibration than the 
smooth Rotary Power 
of today's modern av 
tomobiles. ROTARY 
POWER is best for mo- 
bile radio, too . . 
ond for all DC to AC 
conversion . smoother 
- more dependable. 


DC TO AC CONVERTERS 


For operating tape re 
corders, dictating ma 
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TAPE RECORDERS 


gor 29 years “ry, HOUSE of cenvic® 


APEX conten Fasrics, inc. 


12-16 East 22nd St., N.Y. City 10 


SPring 7-3140 
‘ other 110-volt radio 
STOLUL TAL PROJECTION EQUIPMENT 20) a0) 18: ia") SETS TEST PV) audio devices from DC or coals paniotio Used 


by broadcast studios, program producers, exec 
utives, salesmen and other ‘field workers” 


DUO-VOLI GENEMOTORS f 
The preferred power sup 
po R.F. LOAD and WATTMETER ply for 2'way mobile radio 


installations. Operates 

from either 6 or 12-volt batteries. Carter Gene 

Wt fetes as 0 6 4a motors are standard equipment in leading makes 
= a saa > of auto, aircraft, railroad, utility and marine 


communications 


CHANGE-A-VOLT DYNAMOTORS 


Operates 6-volt mobile radio 
sets from 12-volt automobile 
botteries also from 24, 32 
and 64-volt battery power 
One of many Carter Dynamo 
tor models. Made by the 
world’s largest, exclusive man 
ufacturer of rotary power sup 
plies 


BS 


SPRY SSE CMP a Veet 


SERVICING K 

















| The new 612 Series of instruments was designed for use as 
an excellent dummy antenna load over the frequency range 
, of 44 to 1000 MCS. in 50.0 ohm coaxial circuits. It also serves 
as a remote-indicating, direct-reading R. F. Wattmeter. 


Some of the outstanding features are: 


@ Low VSWR over entire frequency range. -~ 





@ Directional coupler pick-up probe which eliminates high 
frequency resonant responses and errors due to slight 
deviations in the load impedance. BE SAFE ae oes xa... eo 
ing the flow of DC, like throw 
ing a switch 120 times ao sec 
ond. But ROTARY converters 


Rugged construction for field and laboratory use. 


* 
@ Interlock provided for transmitter and wattmeter protec- 


ae 





tion. actually generate AC voltage 
+ from an alternator, same as 
SPECIFICATIONS utility stations. That is why 
. : . ROTARY power is such clean 
Maximum Power Handling Capacity: 6 KW continuously. AC, so dependable essen 
Accuracy: Pius or minus 5% full scale. . tial for hash-free operation of 
RF Connector: RTMA Flange for 34%" 50.0 ohm line. recorders from DC power 
impedance 50.0 ohms. MAIL COUPON for illus trated bulletin 
Frequency Range 44— 1000 MCS. with com plete mechanical and 
VSWR: 1.1 maximum up to 500 MCS electrical specifications and peformance 
1.2 maximum up te 1000 MCS charts. Carter Motor Co, Chicago 47 
Water Slow: 1.5 gallons pret rr ewe ee eee ew eer *F 


per minute for maximum power-handling capacity. ' i 
*~ : CARTER MOTOR CO 

Size: (RF Load) 32% . 9% x o%., ; 2646 N. Maplewood Ave ; rer ' 
e (Indicator) x x 2 4 5 Chicago 47, lilinois 1 
& Weight: : 52 Ibs. i 


gPlease send illustrated literature containing com-f 
pplete information on [] Carter ‘Custom’ Con-4 


gverters ond [)] Dynamotor Powe: Supplies i 

t NAME ! 

1 

i Address : 

8 City Stote ‘ 
sera ee eo ee er ee ere ee eee ee d 
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Plants and People 


Edited by WILLIAM G. ARNOLD 


IRE announces technical program and exhibit plans for its 1955 National Convention. 


Technical societies name new officers and manufacturers promote engineering personnel. 


More electronic firms plan expansions of facilities and production 


THE 1955 IRE National Convention, 
to be held on March 21-24 in New 
York City, is draw 
40,000 visitors. The attraction will 
feature 55 technical and 
704 engineering exhibits, covering 
almost every new 
the communication 
field. 

The centers of activity will be the 
Waldorf-Astoria Hotel and the 
Kingsbridge Armory. Technical 
sessions are scheduled for all four 
days at the Waldorf-Astoria, 
Kingsbridge Armory and Belmont- 
Plaza Hotel. The Radio Engineer- 
ing Show exhibits will fill the 4-acre 
floor of the Kingsbridge Armory 
and overflow into the Kingsbridge 
Palace, and one-half 
blocks away. 

Among the other features of the 


expected to 
sessions 


development in 


and electronic 


located one 


convention will be the annual meet- 


412 


ing of the IRE on the opening 
Monday morning. It will feature a 
talk by A. V. Loughren, director of 
research of the Hazeltine Corp. A 
get-together cocktail party will be 
held Monday evening. On Wednes- 
day evening at the annual IRE ban- 
quet, Gen, Matthew B. 
chief of staff of the U. S. Army, will 


SUBWAY DIRECTIONS BETWEEN 
THE HOTELS AND ARMORY 


From the Waldorf and Belmont-Plaza 
Hotels, walk north on Lexington Ave 
nue to the 5Ist St. station of the Lex 
ington Avenue IRT (Interborough Rapid 
Transit) and take the Lexington Ave- 
Go to the 


nue IRT local to 86th St. 
lower level and take the train marked 
“Jerome-Woodlawn Express” to Kings- 
bridge Road and Armory. The Waldorf 
is located at 50th St. & Park Avenue; 
the Belmont-Plaza is located at Lex 
ington Ave, between 49th and 50th Sts 





Ridgway, 





be the principal speaker. These 
events will all take place in the 
grand ballroom of the Waldorf- 
Astoria. 


The technical program, which is 
published in this issue beginning 
140, will included 
two special symposia on Tuesday 


on page have 
evening on Magnetic Recording for 
the Engineer and Trends in Auto- 
matization of Procedures and Proc- 
esses in Business and Industry. The 
remainder of the program will cover 
a wide variety of 
Spurious 


topics such as 
Remote Con- 
trol of Space Stations and Design- 
ing Machines to Simulate the 
Behavior of the Human Brain. 
Registration for the Convention 
can be made at either the Waldorf 
Astoria or the Kingsbridge Armory. 
IRE 


registrants 


Radiation, 


Special busses will provide 


with free transporta- 
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Sub 


two 


tion between the two locations, 
the 
box on 


between 
the 


way directions 
locations are listed in 
page 412, 

IRE also announced the appoint- 


ment of six members to its board of 


directors for 1955. Reappointed as 
treasurer of the IRE was W. R. G. 
Baker of GE. Haraden Pratt was 
appointed to his thirteenth term 
as secretary and John R. Pierce of 
sell Labs was reappointed editor. 


Alfred N. Goldsmith, consulting 
engineer and editor emeritus of the 
IRE, A. V. Loughren of Hazeltine 
Corp. and Howard Vollum of Tek- 
tronix were also appointed to the 
IRE board of directors. 


Canadian Engineering Group Honors Hackbusch 


G. C. W. Browne, left, controller of telecommunications for Canada and Ralph A. 
Hackbusch, engineering director of RTMA of Canada 


AT THE TENTH 
the Canadian Radio Technical Plan- 
ning Ottawa, Ralph A. 
Hackbusch, director of engineering 


annual meeting of 


Board in 


of RTMA, was presented with a 
citation in recognition of his “en- 


terprise and leadership in formu- 
lating sound engineering principles 


and organizing technical facts to 
in the development of the 
Canadian radio industry and radio 
services of the nation.” 
Hackbusch was president of the 
CRTPB from 1949 until the recent 
meeting when C. W. Boadway, com- 
munications engineer with the 
Hydro-Electric Power Commission 
of Ontario, was elected president. 
H. S. Dawson, of Canadian GE and 
chairman of the technical products 
division of RTMA, was elected vice- 
president. Stuart D. Brownlee, gen- 
eral manager of RTMA, 
elected secretary-treasurer. 
The Canadian Radio Technical 
Planning Board is a non-profit or- 
ganization which makes 
mendations to the Canadian govern- 
ment and to industry on matters 
relating to the the radio 
spectrum, interference elimination 
in electronic apparatus of all types 


assist 


was re- 


recom- 


use of 


and related engineering problems. 
It is sponsored by fourteen associa- 
tions and groups, including RTMA, 
comprising over one hundred scien- 
tists and engineers. 


Daystrom Purchases Heath Company In Michigan 


DAYSTROM has purchased the Heath 
Co, of Benton Harbor, Mich., manu- 
facturers of the Heathkit precision 
The 


pany will be operated as a subsidi- 


electronic instruments. com- 
ary. 


Daystrom has three electronic 
operations and controls more than 
50 percent of the stock of the 
Weston Electrical Instrument Corp. 
of Newark, N. J. 

Jones also announced that Robert 
Erickson, vice-presiden of Day- 
strom, would direct operations at 
Heath as while 
tinuing as an officer of the parent 
organization, 


With annual sales of $6,000,000, 


president con- 


44 


Heath has a line of more than 60 
test instruments, amplifiers, trans- 
mitters and receivers, The com- 
pany owns a 22,500 sq ft plant in 
Benton Harbor and operations will 
continue there, 

With the addition of the Heath 
Company, Daystrom has six wholly- 
owned subsidiary operations: Day- 
strom Instrument in Archbald, 
Penna., makers of electronic gun- 
fire control Daystrom 
Electric Poughkeepsie, 
N. Y., manufacturers of tape re- 


devices; 
Corp. of 


corders and other electronic prod- 
ucts; Daystrom Pacific Corp. of 
Santa Monica, Cal., makers of gyro- 
scopes and electronic control equip- 


ment; Daystrom Furniture of 
Olean, N. Y., and American Type 
Founders in the printing 
ment field. 


equip- 


WCEMA Elects 
Officers For 1955 


H, MYRL STEARNS was named presi- 
dent of WCEMA. He is executive 
vice-president and general man- 
ager of Varian Associates. Stearns 
has served on the board of directors 
of the association for several years. 
In 1954, he was vice-chairman of 
the and in 


San Francisco council 
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ELECTRONICS — 


There are several excellent nickel-chrome 
combinations on the market. But there is only one 
Nichrome’. 


What is it that makes this alloy the universal 
standard by which engineers judge the properties 
of heat and corrosion resistance? There is always 
at least one extra ingredient added to the nickel 
and chrome. That is... the supreme mastery of the 
Driver-Harris specialists, gained in their 55 years 
of melting and drawing experience. This hard-won 


MAKERS OF THE MOST COMPLETE 


skill of theirs is reflected in improved heating and 
quenching techniques . . . in specially developed 
deoxidizing anneals . . . in expert and precise con- 
trol of every technical process of the entire manu- 
facturing cycle. Sometimes, indeed, there are as 
many as 127 distinct operations between melting 
crucible and the finished wire, strip, or rod. 


In recognition of its unique properties, the 
United States Patent Office in August, 1908, 
granted solely and exclusively to us the trademark 
NICHROME. There is only one Nichrome, and it 
is produced by Driver-Harris. 


Driver-Harris Company 


HARRISON, NEW 


BRANCHES: 


JERSEY 
Chicago, Detroit, Cleveland, Louisville. 
Les Angeles, San Francisco 


The 8. GREENING WIRE COMPANY, Lid., 
Hamilton, Ontario. 


in Canada: 


TANCE, AND ELECTRONIC ALLOYS IN THE WORLD 


*T, MA. Reg. U. S. Pat, Off, 


“SEE US AT BOOTH 607—-RADIO ENGINEERING SHOW” 


March, 1955 
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advancement 


new 
COAXIAL* 


im instrument 
Cr aie ha 








Actual Size 
Weight 1.6 oz 


Very 
sensitive, 
rugged, reliable. 
Hermetically sealed. 


Engineering data for your 
application on request. 


*Trademark for the basic Marion moving 
coll mechaniom. Patents Pending 


marion electrical instrument co. 
40) Canal St., Manchester, N.H., U.S.A 


Manufacturers of Ruggedized and ‘Regular’ 
Panel instruments and Related Products. 
copyright 1966 M.E.1. Co. 





HIGH SPEED 
TUBE TESTER 


+ Automatic operation with punched card 
circult condition selection. Clear indication 
on Cathode Ray tube. Needs no skill or ex- 

erience in use. Covers smal! transmitting 
ubes and 1500 additional receiving tubes 
‘ of world manufacture 
For further information write to: 


INTERNATIONAL 


ELECTRONICS CORP. 


a 


street © New York | 
hone: WOrth 6-0790 





Went more information? Use post card on last page 
416 





PLANTS AND PEOPLE (continued) 
1953 secretary-treasurer. 
Gramer Yarbrough, assistant 


manager of American Microphone 
Co. of Pasadena, was elected vice- 
president of the 180-company West- 
ern association. He is also chair- 
man of the Los Angeles Council. 

D. C. Duncan was named secre- 
Duncan is 
vice-president and general manager 
of Helipot Corp. of South Pasadena, 
California. 

Named to the post of treasurer 
for 1955 is Calvin K. Townsend, 
vice-president and general manager 
of Jennings Radio Manufacturing 
Co. of San Jose, California, 


tary of the association. 


Sperry Promotes 
Top Executives 


PRESTON R. BASSETT is retiring 
as president of Sperry Gyroscope 
but will continue as a vice-president 
of the parent firm, The Sperry 
Corp. 

Succeeding him as president is 
Charles M, Green, who has been 
executive vice-president and gen- 
eral manager since 1945, Carl G. 
Holschuh is appointed executive 
vice-president and general manager 
succeeding Green. 

President Green first joined 
Sperry Gyroscope in 1944 as vice- 
president for manufacturing. He 
previously had more than 10 years 


experience in manufacturing re- 

quirements for the military with 

Remington Arms Company. 
Executive vice-president Hol- 


schuh joined the company in 19381. 
He advanced to chief engineer in 
1946, vice-president and works man- 





Preston R. Bassett 


LARGEST VARIETY 





PLASTIC CABLE CLIPS 
land PERFORATED STRAPPING 


| Hold open wiring, fragile components, 
tubing, etc. with these safe, light weight 
supports. 


| Free samples and complete information. 


WECKESSER CO. 


5267 N. Avondale Ave., Chicago 30, Ill. 
See our exhibit, Booth 33—i.R.E. Show 


\A 
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AUTOMATION! 
TIP NEVER REGROUND— 


‘““G00D FOR ANOTHER eee 
' Lf pahd 
FIFTEEN YEARS’. ia 


says third owner 


fj 
While XCELITE screwdrivers aren't 
specifically designed to be run over, | | 
burned and used for 1001 jobs besides | Be 
MORE PROOF screwdriving—this R-3164 has” 
IT PAYS TO led this adventurous life for | 


BUY THE BEST! fifteen years of aircraft, garage | 


and general shop work 


We hear cases like this often, and —and come out of it 
doubtless, you do, too. While we don’t battle-scarred but still 
advise misuse of tools, we know you as usable as the day it 
never have to baby an XCELITE nut driver, left our factory. 
screwdriver or plier. For “lifetime” tools that 

will make your life easier, ask your supplier 

for XCELITE! 


XCELITE, INCORPORATED 
(formerly Park Metalware Co., Inc.) 
Orchard Park, N. Y. 
UPRIGHT 
CAPACITORS 


1 1959 


TRANSFORMER CATALOG! ' 


LISTS HUNDREDS OF MINIATURE 
TRANSFORMERS AVAILABLE / 
AS STOCK ITEMS! kc 


SEND SPE ATI ONSal 0 
AO 
Waa 
Ae 
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do 
you 


know 


this 
man 


Here's his dossier: 


Graduate E ngineer, 


his thirties. Lost in 


large engineering group. 


Married, has good 


paying job but no future. 
Could go far with right 


opportunity for creative 


engineering work, 


If you know this man, tell 
him to communicate with 
]. M. Hollyday, Dept. C-3, 
Phe Glenn L. Martin 


Company, Baltimore 3, 


Maryland. 


Subject: Exciting new long range 
developments at Martin which 
have created many exceptional 
opportunities in Electronics and 
Servo-Mechanisms on projects 


of the highest priority and 


pr omise, 


P.S. He may be you 


You can contact Martin representative, 
Mr. Charles Heintz, at the Waldorf 
during the IRE conference. 


BALTIMORE: MARYLAND 


418 
































? 


in 


a 


Went more information? Use post card on last page 


' 





PLANTS AND PEOPLE (continued) 





Charles M. Green 


ager in 1947 and vice-president for 
manufacturing in 1949, This led to 
his assignment in 1951 as vice- 
president and assistant general 
manager. 

Bassett’s move to the parent cor- 
poration comes after 40 years of 
service. He became chief engineer 
in 1929, and general manager in 
1944, He advanced to the presi- 
dency in 1945 at that time also be- 
coming vice-president of The Sperry 
Corp. 

In the Sperry Gyroscope division 
of Sperry Corp., George A. Rich- 
roath has been named vice-presi- 
dent and works manager. He joined 
Sperry in 1941, having been gen- 
eral manager of another concern, 
and was given the responsibility for 
setting up the present plant in Lake 
Success, N. Y. Upon the beginning 
of operations there he was made 
factory superintendent, later was 
appointed manufacturing manager 
and became works manager in 1952. 

Percy Halpert has been named 
engineering director for aeronauti- 
cal equipment of Sperry Gyroscope. 
He succeeds O. E. Esval who has 





Carl G. Holschuh 
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Miniature and Sub-Miniature 
SLIP RING ASSEMBLIES 
BRUSH BLOCK ASSEMBLIES 


| COMMUTATORS | BORON-FREE 


and other 


I Electro-Mechanical Components F U S E D 


a PRECISION MADE 
FZ to youn own specincarions | | QUARTZ 
Precision molded products with exacting tolerances in LABO RATORY 


precious and non-precious solid metals of all alloys. All 


types of Thermo-Plastic and Thermo-Setting materials. WARE 


if you want 


| « 
Slip Ring Assemblies fabricated or one-piece precision 
molded to your specifications in Nylon, Kel-F, Mineral filled you can get it f 
Mellamine, Phenolic, and other materials, Rings and leads 
spot welded or brazed together for positive electrical circuit, Let the world’s largest producer of 
fused quartz products help you with 
Our Swiss methods and techniques are geared to your most exacting technical require- 


: . ments. 
meet exacting requirements. We invite your inquiries. Recent laboratory enelysis indi- 


cates our BORON-FREE fused quartz 
COLLECTRON CORPORATION | &  bononin22000.000 parte of mare 
BORON in 25,000,000 parts of quartz. 
MUrray Hill 2-8473 © 216 East 45th Street @ New York 17, N.Y. Spectrographically, other impurities 
are practically negligible. 
TRANSPARENT VITREOSIL 
SPECIAL APPARATUS 


For ultra-violet applications, metal- 

PHASE lurgical investigations, chemical re- 

search and analysis, photochemistry, 

METERS spectroscopy and physical, optical 
e and electrical research. 


NULL 
DETECTORS 


Manufacturers of: 


+ 
IMPEDANCE 
a COMPARATORS 


ey Bt w Catalogs and technical data of our 
en) complete line available. Write today 
NEW YORK POWER Please use coupon below 


OSCILLATORS 


HIGH ACCURACY e RY © 

MEASURES FROM O TO 360 DEGREES | Peeawewawan | Vi IRESI seeaeaennae 
READINGS NOT AFFECTED BY NOISE AND HARMONICS Other Electronic Test 
PHASE SHIFTS OF THE ORDER OF .01° CAN BE MEASURED i 
EMPLOYING SPECIAL CIRCUIT TECHNIQUES Equipment 
MEASURES IN-PHASE AND QUADRATURE COMPONENTS 

SEPARATELY 


For further information contact your nearest VISIT US AT 
representative or write for brochure 


ai aiid BOOTH 309 


LOREN F.G S$S0C., 4949 W. Diversey Ave., Chi 39, Wi. 
F. R. JODON, INC., Suite 338, 3000 Connecticut Ave., Washington 8, 0. C 


Cetwann isnéinten hee bier Kote Cia COPY TER, AVE. 
ee MEREDITH CO., 2410 Beacon Ave., Seattle 44, Wash. 


. ©. WILLISON CO., 1821 W. Alabama, Hoaston 6, Texas | R E SHOW 
INDUSTRIAL TEST EQUIPMENT CO. ero 
55 E. 11th ST. - NEW YORK 3 - GR. 3-4684 NEW YORK 


/T TSG 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem Street, Dover, New Jersey 
Please send technical data on 


Company 

Name & Title 

Street 

City Zone State 


Peeeeceseseeessessesses 
eee eee e ee eee ee eeaeeee 
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A new, large size, 
flat bed, 
versatile 

2-axis recorder... 


AUTOGRAF 


trademark 


MODEL 2 


Curves are available for 
observation and labeling 
while they are being drawn, 


BOTH AUTOGRAF 
MODELS ARE OUTSTANDING 


FOR THEIR VERGATILITY 


NEW MODEL 20 SERIES 


DC VOLTMETER 


The versatility and labor-saving convenience 
of the original portable Autograf have now 
been built into an instrument which handles 
standard 11” x 1614” graph papers. Model 2 
has the same scales and ranges as Model 1 
(0-5 millivolts to 0-100 volts each axis) ; same 
speed (full scale X and Y in one second); 
same input impedance (200,000 ohms per 
volt). In addition, depressed zero available 
each axis, larger re- 

cording area (twice as 

big), flat bed, easy- 

reading design. 

THE AUTOGRAF 

MODEL 1 

general purppse 814” 

x 11” X-Y recorder— 

is doing duty in hundreds of laboratory appli- 
cations: chemical, electrical, electronic, wind 
tunnel, computer...And on production lines: 
measuring motors, filters, tubes, transistors, 
airfoils, amplifiers, rectifiers, magnetic cir- 
cuits and materials, nuclear devices, etc.... 


AUTOGRAF 
CURVE FOLLOWER 


lots or reads out Y vs. 

. Either Model 1 or 
Model 2 can be fur- 
nished as a recorder/ 
curve follower. 


AUTOGRAP 
POINT PLOTTER 


Models 1 and 2 may be 
fitted for point plotting 
from keyboard or other 
digital sources. 


A new high accuracy, 
easy-to-read, multi- 
range servo-voltmeter 
with fast response. 
Scales 0-3 millivolts to 
0-300 volts. Zero left or 
zero center, Designed 
for indication, control 
or analog to digital 
conversion. 


Bulletins describing these instruments 
are available, and we will be glad to 
send you the ones you want. Write... 


. &. MOSELEY CO., 407 NORTH FAIR OAKS AVENUE, PASADENA 3, CALIFORNIA 


420 Want more information? Use post card on last page. 


PLANTS AND PEOPLE (continued) 


been named vice president and chief 
engineer of Sperry’s Wright Ma- 
chinery Co. 

Halpert’s new duties cover en- 
gineering responsibility for all 
phases of flight instruments, flight 
controls and engine instruments 
from initial research through de- 
velopment of products for manu- 
facture. He joined Sperry in 1937 
and in 1942 became a research en- 
gineer, Since 1948 he has been 
engineering department head for 
flight controls. 


Link Buys 
Two Plants 


LINK AVIATION has purchased two 
buildings in Binghamton, N. Y. 
with a total area of 78,000 sq ft 
from the Drybak Corp. 

The company will occupy the 
property by March 1, 1955. 

The plant will be used primarily 
for light manufacturing. 


Texas Instruments 
Names Teal 


GORDON K,. TEAL, assistant vice- 
president, has been appointed to 
head the research division of Texas 
Instruments. He will now have 
charge of all TI research involving 
work in many phases of electronics 
and geophysics. Previously Dr. Teal 
headed the materials and compon- 
ents research department with pri- 
mary responsibility for semicon- 
ductor research. 

R. W. Olson, TI vice-president 
formerly in charge of research and 
engineering, assumed the presi- 
dency of Houston Technical Labo- 
ratories, TI subsidiary. 

Dr. Teal was associated with Bell 
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GLASS WORKING 
We 


All types and sizes of screw 
(slotted, Phillips, socket, he 
head), bolts, nuts, washers, 


MODEL HSA 
$1335.00 f.o.b. Grass Valley, Calif. 


GENERAL SPECIFICATIONS 


2» Yover 9000 items in stock means immediote de Maximum length overall ... 63," 
livery from one source Maximum width overall 18',” 
New Garden City plant now operating at top Maximum length spindle nose , 

speed and quality to spindle nose . ° 1614 

Height. . . 2014” 


Unsurpassed facilities for quantity fabrication of ” 
Radial clearance above apron 9 


specials 


: Spindle hole diameter 2%” 
A staff of seasoned engineers always available 


fer consultation Approximate shipping weight 550 pounds 


Net weight... Approx. 400 pounds 
Pioneers in the manufacture of stainiess steel 
fasteners 


STANDARD EQUIPMENT 
WRITE NOW FOR FREE COPY OF 


FASTENER MANUAL P10 Variable speed pulley assembly 
MANUFACTURERS SINCE 1929 0 face plates 
One collet draw-in bar 


One twelve-fire single jet adjustable 


SCREW PRODUCTS COMPANY, INC. oxygen-gas or oxygen-hydrogen 
GARDEN CITY NEW YORK burner 


Hand carburetion control 

Foot pedal control of air or nitrogen 
supply and of oxygen-gas volume 

Main air valve controlling air in 
either or both spindles 

% h.p. Motor, 110 volt, single phase, 
single speed, 60 cycle, AC 

Face plate wrench 

Two motor belts 

One motor pulley 


DO YOU KNOW? 


That a first class glassblowing job requires ac 
curate alignment of rotational axes between 
the headstock and footstock? 


That variable spindle speed gives another di 
mension to your technique? 


That simple chucking attachments supply ver 
satility for wide varieties of applications? 


That special chucking for your industrial pro 
cedures, or laboratory practices are available? 


That Litton jet-mix fires are universally used 
in glassblowing to prevent reducing conditions? 


is standing b to uickl tool i | , ; That Litton Lathes have been the standard o 
for your woot pate saeinaeatiine be a uum — wots for on — te 


* have been constantly improved? 
Specializing in large volume ; 
That you can get these precision tools at rea 
sonable cost, in eight sizes, with swing from 


production quality parts at 
competitive prices, Fecilities for 8” to 42”, and working length from 20” to 


514"? 
all eer operations, auto- 75% 

2 Let us send you complete specifications and 
matic lies and finishing. . prices on our line of equipment and tools for 
4-slide equipment available for the Vacuum Tube industry and for general re 
multi-forming operations. 7 search and development laboratory use. 


WILLIAM THOMAS & SONS, INC 





ie 


Contiact Ma nufaclu ts 


PFIDOGEFIELD NEW JERGEY 


Litton Engineering Laboratories 
PTI PP me ee | 


ELECTRONICS — March, 1955 Want more information? Use post card on last page 





Engineer assembles pulse system 
in 30 minutes, using Burroughs 
“do-it-yourself” units 


Standard, matched units, performing basic functions, connect 
together to form even the most complex pulse systems 


lL START 


Engineer studies time chart 
of the desired pulse sequence. 
This is the output he wants 
the pulse system to produce. 


2 PLANNING 
* THE SYSTEM 


He determines which 
Burroughs units he needs 
and how they should be con- 
nected together. This can be 
done by means of a simpli- 
fied block diagram. Time: 
10 minutes. 


3 ASSEMBLING 
* THE UNITS 


Using standard coaxial 
cables, he completes his 
pulse system by connecting 
the units together according 
to his block diagram. Time: 
20 minutes, 


4. JOB COMPLETED 


System now produces the 
exact pulse sequence desired. 
Engineer saves weeks of 
breadboard engineering, 
vital time, uncertainty, and 
considerable equipment cost. 
And his Burroughs 
*“Unitized” pulse handling 
equipment can be used over 
and over again on different 
future projects. 


GET THE FACTS 


No matter how complex the pulse sequence you need, you can 
produce it quickly and at relatively lowcost with Burroughs 
“Unitized” pulse handling equipment. If you prefer, send us a 
timing diagram of the pulse sequence required, and we'll advise you 
what Burroughs units you need and the cost. Immediate delivery 
from stock. Write Burroughs Corporation, Electronic Instruments 
Division, Dept. 3C, 1209 Vine St., Phila. 7, Pa, 


ELECTRONIC INSTRUMENTS DIVISION 


FIRST IN PULSE HANDLING EQUIPMENT 


Want more information? Use post card on last page. 
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Telephone Laboratories for 22 years 
before coming with Texas Instru- 
ments in January of 1953. He has 
conducted research in the fields of 
photoelectricity, secondary emis- 
sion, photoconductance,_ electron 
multipliers, silicon carbide va- 
ristors, heavy hydrogen, germanium 
and silicon rectifiers, microwave at- 
tenuators, borocarbon _ resistors, 
germanium and silicon single crys- 
tals, and transistors. 

He has some 46 patents granted 
or applied for as a result of his re- 
search in these fields. 


Aerovox Appoints Head 
For Automatic Production 


WILLIAM C. BAINBRIDGE has been 
appointed director of automation of 
Aerovox Corp. in New Bedford, 
Mass. He will work with Aerovox 
product engineers in all divisions 
on the design of all products to 
facilitate their use in automatic 
assembly equipment, including the 
problems related to proper packag- 
ing. He will also be contacting 
manufacturers of automatic as- 
sembly equipment and customers 
for automation components. 


Tung-Sol Selects 
Color Tube Head 


A. MELVIN SKELLETT, research en- 
gineer who holds more than 70 
patents in electronics, was named 
director of color television tube 


A. Melvin Skellett 
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RELAYS '§ Stevens Wire starts with 
POWER AND SENSITIVE TYPES the finest. . GARFIELD WIRE 


to end with the 
the best. . SERVED WIRE 


Starting with GARFIELD Enameled Mag- 
net Wire, the Stevens Wire Insulating 
Co., Chicago 30, Ill., produces only the 


COILS e SOLENOIDS finest in served wire. 


You start with the finest when you start 
with Garfield enameled wire, because 
our modern drawing and enameling equip- 
ment, our rigid production control and our 
stringent inspection system are geared 
to produce only top-quality wire with tol- 
erances closer than NEMA specifications. 


WOUND LIGHT . and that goes for all Garfield wire: 

TO YOUR AND MINIATURE bare solid copper—concentric strand con- 
SPECIFICATIONS TYPES ductors —bunched copper conductors — 
tinned solid copper wire—bunched tinned 
copper conductors. 


Send us your prints Write for complete price lists and speci- 


and specifications for fication charts on all the Garfield Wires. 
prompt quotations. 


Literature available | 
THE FIVE STAR COMPANY | | (Je E DIVISION 
| % 


10 WEST MAIN STREET The Qvertahes. Covpordlion 
PLANTSVILLE, CONN. 142 Monroe St., Garfield, N.J. GRegory 2-3661—2 





JOHNSON 


FACTORY-CALIBRATED 


FOR 


COMPLETE STOCKS ge 

COMPLETE SERVICE Mate 

“wconml Ofce Clrele 6-4060 yn ah 
Yes, you'll get TOP SERVICE, every time you write or 


hone — Because, as one of the largest distributors 
n the East, HUDSON is GEARED to serve the needs of 


industrial Users of Electronic equipment and com- 
t H a ponents. You can count on HUDSON for: 
; F @ Huge and Complete Stocks of all Standard Brands. 
Calibrated in ringing quality © Technically Trained Telephone Staff 


. @ Engineering Consultation Service. 
. Provide complete check of radar ©@ Outside Sales Staff. 64. nynson 


erformance r MASTER CATALOG 
P , | - —"1000 page reference“ 
. Designed for many frequency work, needed by 
every Engineer, 
bands ; Technician, Purchas- 
, ing Agent. Send to- 
. Special resonant cavity designs day, on conpany 
. a letterhead for your 
on request . FREE COPY. Dept. 


WRITE FOR COMPLETE INFORMATION 


JOHNSON SERVICE CO. 5 D448 West 48th Street 
fA0IO & TELEVISION CORP a New York 36, N.Y 
 ELECTROMIC & SOUND LouIPmEnT BE Phone: Circle 6-4060 


507 E. MICHIGAN ST., MILWAUKEE 2, WIS. 
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ANNOUNCING! 


Observed pulse as 
viewed on a suil- 
able synchroscope 
(magnification 
1000 to 1) 


765th MARKER” 


766th _/ 


MARKER 


A Precision Digital Delay Generator Providing Accuracies 
of Better Than .01 in 1000 Microseconds 


Through unique application of dig- 
ital circuitry and crystal controlled 
stability, this new development en- 
ables you to achieve accuracies 
never before approached in a unit 
of this type, 

Continuous calibration is un- 
necessary with digital circuitry. Self- 
contained decimal to binary con- 
verters save many hours of costly 
laboratory set-up time. This ad- 
vance in delay genefators has many 
applications. It can be used for 
accurately measuring time delays; 
as a radar simulator; for supplying 


a single output pulse precisely de- 
layed in time with respect to a 
reference pulse; as a secondary 
frequency standard, generating crys- 
tal controlled frequencies from 20 
cycles to | megacycle in 3000 dis- 
crete steps; as an elapsed time 
indicator; and in many other sim- 
ilar functions. 

Engineers working with radar, 
pulse circuitry, digital computer 
and navigational electronics find 
the Precision Digital Delay Gener- 
ator an indispensable addition to 
the laboratory. Write for details. 


FLEETWINGS DIVISION 


Kaiser Metra Propvucts, inc. 


BSBrmrisrTrot, 
THE 


N TH HEART or 


PA. 


DEtVTWARF* VALLEY 
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PLANTS AND PEOPLE (continued) 


planning and development for 
Tung-Sol Electric. 

For the past 25 years he has been 
active in the electronics industry in 
research and administrative ca- 
pacities. He was on the technical 
staff of Bell Telephone Laboratories 
for 15 years. 

He has also served the govern- 
ment as aconsultant to the Research 
and Development Board of the De- 
partment of Defense. 


Budd Co. Offers To Buy 


Diamond Fibre 


AN OFFER to purchase the entire 
assets of the Continental Fibre 
Company has been made by The 
Budd Company. The offer, based on 
a share for share exchange of Budd 
common stock for the 450,000 shares 
of Continental Diamond outstand- 
ing, is subject to approval of the 
board of directors of both firms and 
of Continental Diamond sharehold- 
ers, 

Continental Diamond Fibre, pro- 
ducer of plastic laminates, fibre, in- 
dustrial tapes, mica insulation and 
molded plastic products, employs 
approximately twenty-five hundred 
persons, 

The Budd Company makes auto- 
mobile body parts and railroad cars. 
It employs twenty thousand per- 
sons in its five plants. 


Armed Forces Group 
Elects Officers 


COLONEL ALLEN E. WHARTON, as- 
sistant chief engineer of New 
Jersey Bell Telephone, has _ been 
elected president of the New York 
chapter Armed Forces Communica- 
tions and Electronics Association. 
He succeeds Vice-Admiral W. S. 
Anderson, USN (Retired), of In- 
ternational Automatic Electric Co., 
named to the board of directors. 
Newly elected vice-presidents are 
Benjamin H. Oliver Jr., general 
plant manager of New York Tele- 
phone; Stanley F. Patten, vice- 
president of Allen B. DuMont Labo- 
ratories and A. F. Van Dyck of 
RCA. 
T. N. Pope of Bell Telephone 
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Microwave 
Assemblies, 

Radar Components, 
and Precision 
Instruments 
manufactured to 
your Blueprints 
and Specifications. 


BOOTH No. 426 


Radio Engineering Show 
MARCH 21-24, 1955 
qT Ei lates Mela 
New York City 


N.R.K. MFG. & ENGINEERING CO. 


4601 WEST ADDISON STREET © CHICAGO 41, ILL. © SPring 7-2970 
West Coast Representatives TUBERGEN ASSOCIATES 2232 W. lith St., Los Angeles 6, Calf 


ily 


NOW... 


MICROSCOPICALLY 


“INSPECTED 


GROUND SEAL 
TUNGSTEN ROD 


other 
ELECTRONIC 
PARTS 
QUALITY 
TUNGSTEN & 
MOLYBDENUM 
COMPONENTS 
include: 
@’'PRECISION” LEADS 


ABSA ee Uae MANUFACTURING CO., 


508-10 25th STREET @ UNION CITY, N 
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| able Pa tate ele eae Me Matt ay 
Parts’ high 


fabricated 


microscopically 


sten to Electronics 
standards 
and 100 


ed for cracks and similar flaws to 
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Send your ee tii Se mols specs 


a money-saving quotation. Do / r 
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Tie 





Want more information? Use post card on last page 


HENRY P. SEGEL'S 


Neu Building 
Creates an Entirely 


New Concept in 


MANUFACTURERS ' 
REPRESENTATION 


This architect's sketch illustrates the new 
headquarters building now under con 
struction by the HENRY P. SEGEL 
COMPANY in Brookline (Boston Postal 
District) Massachusetts 


Here in these air-conditioned surround 
ings, industrial users and distributors 
will be able to view complete displays, 
inspect samples and obtain sales and 
engineering counsel regarding products 
made by the following manufacturers 


i ell 


@® BUD RADIO, INC 
@ CAMPBELL INDUSTRIES, INC 
@ CIRCUITRON, INC 
@ CLAROSTAT MFG. CO., INC 
@ CONNECTICUT TELEPHONE 
& ELECTRIC CORP 
@ FREED TRANSFORMER CO., INC 
@ GARDE MANUFACTURING COMPANY 
@TV PRODUCTS COMPANY 
@ THE TURNER COMPANY 


This modern building is 
located in close proximity to all major 


strategically 


routes in and out of Metropolitan Boston 


the country’s leading research and 
development center. A thorough survey 
of the New England market indicates 
that this structure will provide a long 
needed facility to properly serve the 


requirements of the industry 


Monutfacturers, wherever located, inter 
ested in having a type of representation 
in New England which will fulfill ALL 
requirements with vision and efficiency, 
plus warehousing facilities if desired, 
are invited to write for further infor 
far-sighted and 


mation about this 


aggresiive project 


| HENRY P. SEGEL 


rye ery Lne. 


131 Newbury St., Boston 16, Mass. 
Phone: KEnmore 6-3012, 6333, 9755 





CHALLENGING CAREERS AT RAYTHEON 
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Raytheon TCR-12 Series Microwave Communication Systems (above) operates on 
industrial and common carrier bands for telephone, telemetering, teletype, tele 
graph and control. First to use strip-line plumbing, this equipment incorpo 
rates latest design features for all-weather reliability, economy and compactness. 


Here’s wide-open opportunity 


Long-range communications engineering development has estab- 
lished Raytheon as a leader in the field. Another major commu- 
nications product is the KTR-100 Series Color TV Microwave 
Relay which operates on the broadcast, common carrier and gov- 
ernment bands with a multiplex audio-visual range to 25 miles. 
When you join Raytheon you work in an atmosphere of progress. 
Openings now for engineers, scientists in many areas including: 

microwave tubes ¢ special purpose tubes « guided missiles 

transistors « diodes « receiving tubes 
radar ¢ sonar « computers « ultrasonics 
metallurgy « ceramics « communications systems 
servomechanisms « control equipment ¢ solid state physics 


Join a team where performance pays off. Please address inquiries 
to L. B. Landall, Professional Personnel Section. 


RAYTHEON MANUFACTURING COMPANY 
190 Willow St., Waltham 54, Mass. 


Piants also located in California and Iilinois 


Went more information? Use post card on last page. 
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Laboratories, treasurer; Colonel 
David Talley of Federal Telephone 
and Radio Company, secretary and 
R. F. Jewett of Western Electric, 
recording secretary, were reelected, 
as were all present members of the 
board. 


Bendix Promotes 
Missile Engineers 


A. C. OMBERG has been named as- 
sistant general manager and W. P. 
Bollinger has been promoted to 
assistant director of engineering of 
the guided missile section of 
Bendix Aviation. 

Omberg, who joined Bendix in 
1944, has been director of engineer- 
ing and research at the Bendix 
radio division in Baltimore. From 
1932 to 1941 he was a transmitter 
engineer for WSM in Nashville. 

Bollinger joined the missile sec- 
tion in 1953 as manager of weapons 
system development. He became 
active in the missile field in 1946, 
at which time he collaborated closely 
with the applied physics laboratory 
of the Johns Hopkins University in 
the development of control systems 
of missiles. ’ 

Adam E. Abel has been named 
director of engineering and research 
for Bendix radio communica- 
tions succeeding Omberg. He had 
been serving as assistant director 
for more than two years. From 
1935-36 he was a project engineer 
for RCA and worked primarily with 
aircraft transmitters. In 1937 he 
joined the predecessor of the pres- 


A. C. Omberg 
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DEKAVIDERS 


PRECISION POTENTIOMETERS 
LINEARITY BETTER THAN 50 PARTS PER 1,000,000 


Resolution 3 parts per 1,000,000 ¢ 100,000 scale divisions ¢ Maxi- 
mum frequency error at 10 ke approximately 50 parts per 1,000,000 
¢ Fully shielded with separate shield connections « Unique adjustable 
base ¢ Exclusive Dekadial for maximum ease of reading. 


ELECTRO-MEASUREMENTS, INC. 


4312 S. E. STARK STREET td PORTLAND 15, OREGON 


etionwide Representetion 


RANDAC Wie la aa 


thermosetting 


RESINS 


encapsulating 
casting and 
impregnating 


MIRAGLAS 


flexible 


WAXES & SLEEVINGS 
COMPOUNDS 


impregnating, 


to 1200° F. 


SLEEVINGS 


Fiberglas yarn 


Fiberglas yarn, 
vinyl coated 
coating, 
sealing, 
ere DAslals] 


Mitchell-Rand 


SILICONE 


impregnated MIRAGLAS 


SLEEVINGS 


ela temperature & 





Electronic circuitry design and construc- 
tion simplified by mechanical components 


to provide: 
o £ 
Circuitry sub-di- re 


vided function by 
function into plug- 
ALDEN 
TERMINAL 


im units. 
CARD SYSTEM 


mene pee ia 30 

seconds. ALDEN BASIC 
CHASSIS & 
PLUG-IN 
PACKAGES 


% 


Tiny tell-tales spot 
trouble instantly. 


o 


All leads brought « 
} to single, accessible m 
point of check, 
color coded and 
numbered so lay ALDEN 
man can make BACK 
first-level check. CONNECTORS 


At the Alden Products Co. IRE Booth 


#185 & 187, or write Brockton, Mass. 


Scientific recording now accomplished by 
Alfax Paper, where previously photography 
had seemed necessary. 


New Alfax Paper — 
in which electricity is 
the ink makes pos 
sible simple, uncom- 
plicated recorders that 
Operate unattended, 
get great amounts of 
relaced information 
compactly with high 
accuracy. Alfax paper 
is different-non-toxic, 
stable in storage, re 
quires little current 
yet cannot overload, 
records at slow or 
high speeds, does not 
smudge or transfer. 


See the Alfax Paper and Engineering 
Co. IRE Show Booth No. 191 or write 
Westboro, Massachusetts. 


THE ONE DEPENDABLE SOURCE 
OF SUPPLY FOR EVERYTHING 
IN ELECTRICAL INSULATION 


As part of Mitchell-Rand service to industry, 
we maintain a research laboratory and staff to 
solve insulation requirements. If you have 

an insulation problem send the particulars 

to Mitchell-Rand for the product to 

meet your requirements. 


if 
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Helix recording simplified by new “‘assem- 
ble yourself” recorders, 


SILICONE 


coated 


Lene MILT et 
Ce aig (Tomei iet iil | TUBINGS 


TUBINGS 


New horizons ia 
graphic record. 
ing opened up 
by Alfax Paper 

electricity is 
the ink now 
can be explored 
quickly with 
these Alden ad- 
justerless helix 
recorders and 

parse FEEOERG = COMpOnENnts 


See the Alden Electronic and Impulse 
| Recording Equipment Co. IRE Booth 
| No. 189 or write Westboro, Mass. 


51 MURRAY STREET + COrtiandt7-9264 +» NEW YORK 7,N.Y. 


Want more information? Use post card on last page. 





you can rely on ARC Test Equipment! 


Type H-14 Signal 
Generator 


Type H-16 Standard 
Course Checker 


Unerring precision is yours in the ARC Type H-14 

Signal Generator! For either pre-flight or bench 

checks, this instrument tests all ARC Omni and 

Localizer Receivers with vital accuracy and speed. 

The H-14 clears one unit or a complete squadron 
. in under sixty seconds! 


Checking up to 24 omni courses, to-from and 
flag-alarm operation, omni course sensitivity, cali- 
bration accuracy and left-center-right on localizer, 
the versatile H-14 also may be used to transmit 
voice instructions to pilots along with test signals. 


ARC supplies the watchdog H-16 Standard 
Course Checker for exact course accuracy and 
phase measurement checks on the H-14, or any 
other omni signal generator. Both instruments 
available from factory only. Write for literature. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 


Omni Receivers @ 900-2100 Mc Signal Generators e UHF and VHF 
Receivers and Transmitters © 8-Watt Audio Amplifiers « 10-Channel 
Isolation Amplifiers @ LF Receivers and Loop Direction Finders 


Want more information? Use post card on last page. 
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W. P. Bollinger 


ent division and has been with the 
organization ever since. 

Prior to receiving his assignment 
as assistant director in 1952, he 
was chief engineer in charge of 
radar for eight years. 


General Instrument 
Expands In Canada 


GENERAL INSTRUMENT CorP., manu- 
facturer of electronic components, 
is expanding its Canadian opera- 
tions with the construction of an 
expandable, 250-employee plant at 
Waterloo, Ontario, The company 
plans increased development and 
production of “made in Canada” 
parts and the establishment of a 
product research laboratory in the 
new plant, Additional personnel and 
new equipment and machinery will 
be utilized. 

The new 21,000 sq ft Waterloo 
plant is to be built so that 
it can be tripled in size without 
a day’s loss of production. The 
new plant, expected to be in opera- 
tion in January, will more than 
double the firm’s Canadian produc- 
tion rate of components. 

The production research labora- 
tory will develop components for 
Canadian television set manufac- 
turers and a special engineering 
service group, based at Waterloo, 
will work with Canadian customers 
on all of the firm’s products. 

The Waterloo plant will be staffed 
and managed by Canadian employ- 
ees and technicians of F. W. Sickles 
of Canada, the company’s Canadian 
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PANTOGRAPH 
ENGRAVERS 


for 
Duplicating Master-copy 
Fine Routing Work 


Priced trom + Profiling Small Objects 


TOROID COIL WINDERS 
UHF COAXIAL WAVEMETERS 


Send for Iilustrated Catalogs 


MICO INSTRUMENT CO. 


76-E Trowbridge St. Cambridge 38, Mass. 


ONE 
MAN 


to work with 
one of the country’s 


outstanding scientists 


toward the development 
of new kinds of mag- 


netic recording heads 


and to assume adminis- 
trative responsibilities 
as assistant head of a 


section 


Write to 


E. A. Gentry, Personnel Manager 


Clevite-Brush Development Co. 
540 East 105th Street 
Cleveland 8, Ohio 


ELECTRONICS — March, 1955 


WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. 


BILLED IN DOLLARS — 
SETTLEMENT BY YOUR CHECK 


CABLE OR AIRMAIL TODAY 


MX and SM SUBMINIATURE CONNECTORS 
Constant 509 63 70 


TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND 


Tu eo) 


CABLES: TRANSAAD, LONDON 


yy a(t fc 
or - 
ae le 


# ADING companies specify LHOR, be 


Biel ae Roe ten ti a tom-product 


epoxide ind steatite bobbins pre sed 


ind-machined steatite 


parts to commercial of ‘| a * | 

ical ik . 

Aa I } eT ae TS) 8! Til s or wi s, a e 
Y beads EEE SUeIUnLe) 225 Belleville Avenve, Bloom 

sae e: 


eld, New Jersey 


Thor. 


“Visit Booth #334 Computer Ave. 1. R. E. Show, March 21-24, 1955.” 
Want more information? Use post card on last page. 
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Why assemble 
before 
magnetizing? 





A closed circuit magnet exists when 
the magnet is magnetized in its as- 
sembly of soft iron or other magnetic 
materials and is not removed later. 
Normally, there is a specified air gap. 
The chart illustrates the demagneti- 
zation curve for Alnico permanent 
magnet material. 

To illustrate the advantage of mag- 
netizing the complete circuit after 
assembly, let’s use an example: The 
magnet (~\) is to be assembled with 
pole piecescr nm. If the magnet is 
charged before assembly, it will op- 
erate at point Bd, on the curve. When 
the poles are placed on this satur- 
ated magnet(¢3), it will move up a 
minor hysteresis loop to point Bd,, 


resulting in Bm, flux density. How- 


T&S at 1.8.8. Show 
Computer Ave 
Booth 304 






GAUSS 


Hm Hm, 


OERSTEDS 


ever, if the entire circuit is magne- 
tized after assembly, it will operate at 
point Bd with Bm flux density, or a 
100% increase in flux density in this 
example. The percentage of increase 
is a function of the gap length and 
area, 

rhis is a very brief explanation of 
a basic design problem. For a detailed 
discussion of this and other design 
considerations, we suggest our De- 
sign Bulletin #151. The Thomas & 
Skinner research and engineering 
staffs are at your disposal ... write 
today for engi- 


neering assistance 


in the design of Ly eM 
your magnetic ap- >» Tay x 


plications. 





SPECIALISTS IN MAGNETIC MATERIALS... 


Permanent Magnets Q) Laminations 


| and Wound Cores | Hy) 


THOMAS & SKINNER Steel Products Company, Inc. 





1122 E. 23rd Street—Indianapolis 7, Indiana 
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subsidiary. Present employees will 
be shifted from Kitchener to neigh- 
boring Waterloo and more taken on, 
up to an eventual total of 250—or 
more, whenever the market war- 
rants an addition to the plant. 
Operational chief of the Water- 
loo plant will be Hugh T. Watt of 
Sickles of 


Canada as vice-president when the 


Kitchener, who joined 


company acquired his firm, Watt 

Electronics Products, last year. 
Over-all 

ordination and 


responsibility for co- 
expansion of the 
company’s Canadian activities re- 
mains with Edgar Messing, a vice- 
president of F. W. Sickles division. 
Design and construction of the new 
plant were under the supervision 
of plant engineer Samuel A. March. 


Rockett Joins 
Airpax Products 





FRANK H. ROCKETT, JR. has joined 
Airpax Products Co. of Middle 
River and Cambridge, Md. as di- 
rector of 
where he 
keting and promotion of the firm’s 
products. 

For the past six years, Rockett 
was associated with Airborne In- 
struments Laboratory of Mineola, 
N. Y. as patent engineer and as 


sales and advertising, 


will coordiante the mar- 


technical report consultant in the 
office of the vice-president for re- 
search and development, in which 
capacity he assisted with and co- 
ordinated the preparation of en- 
gineering reports and instruction 
manuals. Prior to that, he was as- 
sociate editor of ELECTRONICS. He 


March, 1955 — ELECTRONICS 








I a ultrasonic é' 
wh 
; ELECTRONIC COMPONENTS AND ASSEMBLIES: | AYRE; Tea) 


Vacuum Tube Components, Transistor and Diode Components, Slip-Ring 


ELECTRICAL CONTACTS ements Now! Solder 


Relays, Vibrators, Voltage Regulators 
METER AND INSTRUMENT COMPONENTS | SRRRSURORAREN 
Instrument Bearings, Jewel Bearings and Pivots, Gear Trains, Lapped germanium, 


Surfaces aie “ sae se 
COBEHN HIGH-VELOCITY SPRAY-CLEAN TECHNIQUE Paes 


REMOVES: Rosin Fiux; Oil, Grease and Wax; Lapping Compound and Abrasives; ® 
Dirt, Dust and Lint wil ou ux 
ALERT CNR ENOS, o | ROR 


SAFELY —No Film or Residue, No Corrosive Effect; No Damage to Surface; 
No Fire or Explosion Hazard 





LcAR’s new, portable Solder Gun 
eliminates the need for surface 
Write for descriptive literature preparation of hard-to-solder met- 


[C, 100 Passaic Ave. Caldwell, N. J. oo 
Oxide film, which normally pre- 
vents bonding contact, is quickly 
and thoroughly removed by ultra- 





sonic action of the gun, allowing 
instantaneous wetting of metal by 
solder, 
RECORDS 
TWO INDEPENDENT 
VARIABLES FROM 
ANALOG OR DIGITAL 
INPUTS 


Results: you get stronger joints 
with excellent electrical conductiv- 
ity and no susceptibility to corro- 
sion—all in one, simple, flux-less 
operation. 


oe tan A compact, desk-size unit 


ano RECORDER designed for general purpose 
graphic recording from —s 


or digital inputs with stand- 
ard Librascope converters or 
P special odiiedane engi 
heer ee neered to customer require- 
ia Ree ee * ments. Unique pen travel, 
= : fast and dependable. Full 
chart visibility allowing 
curve generation to be ob 
served at all times. Write for 
detarled catalog wformation 


Additional Advantages: 


© Longer-lasting, more reliable joints 
© Saves time © No after cleaning 


® No danger of flux contamination 


All component parts are factory- 
tuned for maximum circuit reso- 
nance, Oscillator is engineered to 
remain stable at resonance fre- 
quency after normal warm-up pe- 
riod, Get full details by mailing 


coupon below. 
j 


| Be a ae 


ALCAR INSTRUMENTS, INC. 
Division of BESI 


595 Madison Ave., New York 22, N.Y. 


Gentlemen: Please send me full details and 
price list on Alear Solder Gun, Model BC2 


Mechanical and electrical 
analog computers, digital 

computers, input-output 
devices and components 


() Computers and Controls 


wiry ‘ 
ry ‘ ‘ 

Ce mem ene etm ne te ee 
eee ee 


IBRASCOPE Nome 
SE 
© eusmenasy @9 conenes sncnmen qpuwusny esnatenan a 
1607 FLOWER ST., GLENDALE, CALIF City a State 











on a) a> Gb cee Gh eas em ame én ow 


Visit us at Booth 412 Radio Engineering Show 


[ 
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6 Instruments in 1 







without 
plug-ins! 


ae 


P BERKELEY Model 5571 Frequency Meter 


Another BERKELEY first! Model 5571 offers for the first time the 
combined functions of six instruments in one compact, light weight 
unit — without plug-ins. Additional features include: 


1. 0-42 mc frequency meter 
(extendable to 515 mc) 


2. Frequency ratio meter 
3. 0-1 mc period meter ° 
1 p sec to 10,000,000 sec time 


interval meter. 


5. 0-2 mc events-per-unit time e 


meter. 


1 mc counter 


Accuracy: 

Crystal Stability: 
Display Time: 

Power Requirements: 
Dimensions: 

Price: 











INDUSTRIAL INSTRUMENTATION AND : | 
CONTROL SYSTEMS + COMPUTERS + COUNTERS + TEST INSTRUMENTS + NUCLEAR SCALERS | 


features 


@ Frequency range extendable to 
515 me 

@ Direct-coupled input amplifiers 

Direct connections to digital printer, 

digital-to-analog converter, or data 

converters for IBM card punches, 

electric typewriters or telemetering 

systems 

Provision for external frequency 

standard input 

@ Coupling to WWY receiver 

@ Relay rack mounting if desired 


CONDENSED SPECIFICATIONS 


Frequency Meas. Range: 
Time Interval Meas. Range: 
Period Meas. Range: 

Input Requirements: 

Time Bases: 


0 cycles to 42 mc 

1 w sec. to 10’ seconds 

0 to 1 me (Period x 10, 0 to 100 kc) 
0.1 v. peak to peak 


Frequency: 0.000002 to 20 seconds, decade steps. Time Interval and 
Period Meas: 1 mc to 1 cps, decade steps 


+ 1 count of unknown (or time base) + crystal stability 
Temperature stabilized to 1 part in 10’ (short term) 
0.2 to 5 seconds 


117 v. 10%, 50-60 cycles, 260 watts 
20%" W x 19” H x 16” D. Weight, 100 Ibs. 
$1,650.00 (f.0.b, factory) 





Available Now! See it at the IRE Show, Booths 752-754 
Write today for complete technical data and application information; please address Dept. G-3 


ce division _“* 


BECKMAN INSTRUMENTS INC. 
2200 WRIGHT AVE., RICHMOND 3, CALIF. 
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has taught at Lehigh and Columbia 
University, and participated in re- 
search at the radiation laboratory 
of The John Hopkins University. 

He is author of various interpre- 
tive and survey articles, and of 
numerous reviews of _ technical 
books. His current series of articles 
on components has been appearing 
in ELECTRONICS. 


Radio Club 
Re-elects Officers 


THE RADIO CLUB of America elected 
the following officers for 1955: 
president, Frank H. Shepard, Jr.; 
vice-president, Frank A. Gunther; 
treasurer, Joseph J. Stantley; cor- 
responding secretary, O. James 
Morelock and recording secretary, 
Charles F. Jacobs. All of the officers 
except C. F. Jacobs held similar 
positions last year. 

The following directors were also 
elected: Ernest V. Amy, George E. 
Burghard, Paul F. Godley, Harry W. 
Houck, F. A. Klingenschmitt, Jerry 
Minter and Harry Sadenwater. 


Erie Appoints 
Chief Engineer 


Erie RESISTOR CorP. promoted Nello 
Coda to chief engineer of its elec- 
tronics division to bring about a 
closer integration of Erie’s engi- 
neering functions. Coda was previ- 
ously chief electrical engineer for 
the firm which he joined in 1942. 


GE Forms 
Materials Lab 


GE ESTABLISHED a materials and 
processes laboratory in Syracuse. 

Robert N. Gillmor was appointed 
manager of the new laboratory, 
which has a staff of approximately 
50 engineers and laboratory assist- 
ants. 

The newly established laboratory 
will be responsible for the control 
and quality of materials and proc- 
esses used by the operating depart- 
ments in the Electronics Division. 
Members of the staff of consultants 
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MODEL 


: | 
, STROBO-SYNC 


automatically synchronizes 
stroboscopic light sources with 
high frequency shakers to permit 
inspection in slow motion from 
zero to one cycle per second. 


No Gain Adjustment 
40 db Range 


No Frequency Adjustment 
20 to 2000 CPS 


Send for Bulletin to 


Winhler Latonatories 


5225 North 20th Street 
Phoenix, Arizona 


Over 85% of the torque wrenches 
used in industry are 


TORQUE WRENCHES 
Read by Sight, Sound or Feel. 


Cary yp Wr ‘ Pear) 


of aaa Pi re 
@ Practically Indestructible 
Oe tee ae 
uC ar 


ee atic 


in inch grams...inch 


TL eee Le 


Tee J 


All sizes from 
Ce ial 


manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 
request. 














One-Half the Size of a 
Standard BNC! 


ACTUAL 
SIZE \ 


~ NEW DAGE DM SERIES 


COAXIAL CABLE CONNECTORS 











ieee 
- 


gat = ~Sne, 

oo” e weatherproofed and sealed ~~. 
4 @ quick disconnect vibration proof ‘ 
oe mechanically rugged e withstand extreme temperatures ' 
‘ e heavy silver plating ' 
‘ e can be adapted to any miniature cable ‘ 
' @ requires no special tools for assembly i 
: e all general types available ‘ 
‘ ‘ 
\ “BE SURE TO SEE DAGE DM SERIES, , 

\ 

\ BOOTH 719, THE IRE SHOW!” ; 

| 7 ~ = = 


—— ——_ 
| Kee oo 


Phone + Write + 


| DAGE ELECTRIC COMPANY, INC. + BEECH GROVE, INDIANA 


Wire for samples and detailed information 


AND VANS, BUILDINGS, SHELTERS, TRAILERS 
rRN-6, AN/TRT-3, AN/FPN-16, AN/MRN-12, 
BOOTH 610, CIRCUITS AVE. I.R.E. SHOW, 


Mi MACHINE, INC., Danvers, Mass.—Danvers 1870 
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CONSERVATIVELY RATED mt i as — 
| | will be engaged in development o 
| ! | EE aT | new materials and processes, as well 
| TRANSFORMERS as the test and analysis of incom- 
; | ing materials in each of the Elec- 


tronics Division plants in central 






Typical units from the industry’s 


. New York 
largest and most complete line 


Prior to his new appointment, 





of transformers for electrical and Gillmor, a veteran of 23 years with 
electronic applications. GE, had been manager of the mate- 
rials and processes sub-section in 
ISOLATION TRANSFORMERS | the Electronics Laboratory since 
1949. 
Primary 125/115 /105 Volts. Secondary 115 Volts-50 /60 cycles 
z PART RATING MOUNTING : . - 
NO. WATTS _—=_—siTYPE N. J. Electronics 
P-6160 100 KA r ’ 
P.6161 250 KA Names Gams 
‘ P-6298 500 KA - ares 
"KA" TYPE P.6125 1000 FK THEODORE C. GAMS has been ap- 
tap switch, line cord s ts 
end output receptacle P-6123 1500 FK pointed director of research of N. J. 





Electronics Corp. He will direct 


STEP-DOWN ISOLATION 


| the company’s new development 





vy Primary 250/230 /210 Volts. Secondary 115 Velts-50 60 cycles program in the field of electronic 
S instruments. He has _ previously 
oy ren — acted as consultant to the company 
~ P.6383° . 100 — in this work and has been a con- 
P-6385 250 KA sultant in industrial electronics, in- 

“PK” TYPE P-6387 500 KA Sao ‘aah ; , ’ . 
ceramic insulated input P.6389 1000 FK strumentation, and radar equip- 
seamen: 10% output P-6390 1500 FK | ment design for the past eight 






years. 


STEP-DOWN AUTOTRANSFORMERS 


ia 


om" TYPE 


| 
| IT&T Promotes 


PART RATING MOUNTING Iwo Engineers 
TYPE 


Primary 230 Volts. Secondary 115 Volts-50 /60 cycles 


line cord on input, ovt- 


put receptacie 


a 





“sp” TYPE 
**Sealed-in-Steel"’ con- 
struction. Line cord and 
oviput receptacle 


LINE ADJUSTING TRANSFORMERS 


Input voltage 65 /75 /90 /100 /115 /130 145, output voltage 15: 
with selector switch and output voltmeter 












PART RATING MOUNTING 
NO. WATTS  _ TYPE 
150 PV a 
PV6442 350 PV BRIGADIER GENERAL PETER C, SAN- 
PV6443 500 PV | pRETTO, U.S. Air Force Reserve, 
PV6444 750 PV 


and A. G, Clavier have been named 
Full lines of Control and Power Circuit Trans- assistant vice-presidents of Fed- 
formers are also available from Chicago Standard eral Telecommunication Labs. 


' General Sandretto, a_ technical 


director of FTL, will act as general 
peo aca ever 1000 ether CHICAGO -STANCOR coordinator for military research 
Wwonsformers are ovoilable from your and development projects. Clavier, 
Ut BAL), ce Deed Setdces Teceskeracs | also a technical director, will act as 
_- Corporation. general coordinator for company- 

rhe may y ee sponsored research. 
Lipert Sales: Roburn Agencies, Ine., 431 Greenwich $i, Wow York 13, N.Y. General Sandretto joined IT&T 


La 
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When 
instruments 
Must Be 
Accurate... 


The Burlington Meter was chosen 
for this Bendix-Friez Laboratory 
Temperature Indicator because they 
found it met their requirements for 
an accurate, yet low cost, meter 
and enabled them to set a desirable 
price on their instrument. Other 
famous-name manufacturers have 
made their selection from the wide 
ranges, styles and sizes offered by 
Burlington. Or, let Burlington 
build a meter to your specifications. 


BURLINGTON INSTRUMENT CO. 
127 N. Third dt., Burlington, lowa 


DO 





CUSTOM BUILT TO SPECIFICATION 


A NEW ALLISON FILTER 


VACUUM TUBES + NO POWER SUPPLY 


Another Allison First...the Model 2-A_ 
Filter engineered for extreme low fre- 

| quency application, ranges from 15 cps 
| to 10,000 eps. It is a modified version of 
the tested and proven ALLISON Model 
1-A Filter. 


FEATURES 


* Low Pass, High Pass and Band Pass 
with Continuously Variable Frequency 
from 15 to 10,000 cps. 

® Passive Network ... No Power Supply, 
No Vacuum Tubes. 

© Low Loss... Approximately 1 db. in 
Pass Band. 

® High Attenuation Outside Pass Band 

.. 30 db/octave. 
* Maximum Input 5 Watts. 
® Designed for 600 Ohm Circuits. 


A/LISON 
ABS. 
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MODEL 741 





Visit our 
Booth 673 
Circuits Ave 
IRE Show 


WRITE FOR 
CATALOG NI 


eae Lee) 


ES 


395°° 295°° 


laboratories 


14187 SKYLINE DRIVE + PUENTE, CALIFORNIA 
Representatives in Principal Cities. 
i a Mae: 


anil 
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Stop your vinyl 
spaghetti marking 
problems COLD! 
with New heatless 


































® 


marking machine 





Markings Can‘t Rub Off! The 
new KODIFIER heatless marking 
produces absolutely permanent 
code markings on vinyl sleeving. 
Nothing removes them: rough use, 
solvents or abrasion. 


Ribbon Delivers Cold Printing! 
Specially- formulated INDELI- 
DENT*process ribbon penetrates 
and permanently adheres to and 
unites with vinyl plastic materials: 
poly-vinyl-chloride and poly- 
ethylene. 

Quick-Change Rotary Type! 
With one spin of type wheel... 
you change your code. Thus, 
KODIFIER is ideal for short runs 
where codes must be changed 
frequently .. . and serves equally 
well in production work where 
code remains constant. 


Write Dep’t H -3 today for sample 
processed markings and colorful 
brochure 


WE ALSO MAINTAIN A COM- 
PLETE MARKING SERVICE FOR 
YOUR RUSH NEEDS 


MARKWIK 


MANUFACTURING CO., INC 
147-39 18th Ave. WHITESTONE, 
INdependence 3-4439 








N. Y. 






CANADIAN DISTRIBUTOR 
Consolidated Electronic Equipment Co., Lid 
1156 Yonge $1., Toronto, Canada 
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FOR Jee Space Sauing Applications 
HIGH VOLTAGE 


GARDE Miniature & Sub-Miniature 
INSULATED STAND-OFFS, FEED THROUGHS & SPACERS 


COIL FORMS 4 
4 
— Ma 
. rN 


Fe4 


4 
NA 






a 


“ 


MULTIPLE TERMINAL 
CONNECTOR HEADS 





Choice of insulation 
characteristics in ac- 
cordance with latest 
Mil-P-14 specifica- 
tions 








5 

a 

Va 
a 

ye | 

4 

A Cte em 

with Bus Bars — 

require no insu- 

lating backing. 


CON Tt ae te) | 
| 


HERMETICALLY 
SEALED HEADERS 





For users to properly assess the outstanding features and 


advantages of Garde Components, samples will be sent on 






request. A detailed technical catalog is now available. Be sure 






your name is on our mailing list. 










We have complete facilities to accommodate your special 


requirements, ranging from Engineering Consulting Service 





to Precision Design and Production. 





ARDE MANUFACTURING COMPANY 


MOLDERS OF THERMOPLASTIC AND THERMOSETTING MATERALS 
588 Eddy Street, Providence 3, Rhode Island , . Sales Representatives in Principal Cities 
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in 1946 and has held a number of 
positions in the aeronautical radio 
research and development activities 
of the corporation. He was made an 
technical director of the 
1948 and was pro- 
director in 


assistant 
laboratories in 
moted to technical 
1953. 

Clavier joined IT&T in 1929 as 
a member of the engineering staff 
of Laboratoire Central de Telecom- 
munications, an IT&T associate in 
Paris, and later became assistant 
director of the company. He was 
named an assistant technical di- 
rector of FTL in 1946 and a techni- 
eal director in 1952. 


Norden-Ketay 
Merger Approved 


STOCKHOLDERS of The Norden Labo- 
ratories Corp. approved a proposal 
for the integration of its business 
property and assets with Ketay In- 
strument Corp. 

The integrated business will be 
conducted under the name of 
Norden-Ketay Corp. Morris Ketay, 
president of Ketay, will be presi- 
dent of Norden-Ketay and Paul W. 
Adams, president of Norden, will 
be executive vice-president. It is 
expected that the combined volume 
of the two companies will be more 
than $20,000,000. 


Pyramid Appoints 


| Chief Engineer 


HOWARD S. ORCUTT has been ap- 
pointed chief engineer of the recti- 
fier division of the Pyramid Elec- 
tric Co. of North Bergen, N. J. 

He came to the company from 
Federal Telephone & Radio where 
he was senior engineer, rectifier de- 
partment, components division. He 
was associated with that company 
for 11 years. 

Prior to that, he served as assist- 
ant engineer for Consolidated Edi- 
son of New York City. 


Midwestern Geophysical 
Makes New Changes 
MIDWESTERN GEOPHYSICAL LABORA- 
TORY has changed its name to Mid- 


western Instruments. A subsidiary 
corporation has been formed which 
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CORPOR 
81 Spring Street, 





Representatives in the U.S.A. for; | 
Mullard Overseas Ltd | 








. . about Star's fabricating facilities for pro- 
ducing smail electrical porcelain parts. There 
is practically no limit to the variety of shapes 
we can turn out to meet your simple or intri- 


cate specifications precisely . . . economically. 
More than 25 automatic presses, operating 24 
hours a day are available to turn out millions 
of small parts. This means lower cost to you 
.. . faster service. Write for the 26-page Star 
catalog describing this service, Star materials 








and engineering data 


Star Porcelain Company, 
42 Muirhead Avenue, Trenton 9, NJ 


STAR 


porcelain company 


ELECTRONICS — March, 1955 













for all applications requiring 
exceptionally high insulation 








resistance and unusual 
Stability at high 
temperature 















HOPKINS 
“HY-THERM” 


New sub-miniature 
high temperature 


CAPACITORS 


Hermetically sealed and metal en- 
cased, new HY-THERM capacitors 
have been designed to meet or exceed 
military requirements (Mil-C-25A). Ex- 
ample: At 125°C the minimum insulation 
resistance is 20 megohm-microtarads and maxi- 
mum insulation resistance is SOO megohms. Avail- 
able in all standard values and tolerances. Variety of 
mounting and circuit combinations. Special units de- 
signed to meet individual requirements 


Have a special problem? 

Write, wire or phone for 

details, TODAY! 

A 
ae 2082 Lincoln Ave., Altadena, Calif., 

SYcamore 8-1185 + Offices in 


Catalog available WASHINGTON, D.C. and DETROIT 


A versatile instrument... 
newly revised... for research 
and applications involving 


oe) 


MODEL 


a a 


PULSE WIDTH: variable in 4 
ranges from .1 us to 1,000 us 


PULSE RISE TIME: .025 us 


PULSE AMPLITUDE: 40 volts into 
93 ohms 


INTERNAL DELAYS: vairable in 
5 ranges from 0 to 10,000 us 


with respect to synchronizing pulse 
@ High duty factors 


@ Con be triggered externally through 
Schmidt trigger input circuit 


INTERNAL REPETITION RATES: variable 
in 4 ranges from 10 cycles to 100 KC 


SYNCHRONIZING PULSES: 5—indepen- 
dently available of separate output jacks 


@ Calibrating potentiometers are pro- 
vided for each range 


See our Complete Display ot 
the IRE show — Booth 424 Write for complete dota: our Bulletin E-B-2A 


Rutherford ascrromes co. zzitemsenss 
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interested in will take over completely all geo- 


psysical activities of the former cor- 


a poration. It will be known by the 
Way GUIDANCE « old name of Midwestern Geophysi- 
cal Laboratory. 

The firm will build a new plant 
containing 78,000 sq ft of floor 
space. 

Midwestern Instruments will con- 
tinue to be primarily engaged in 
solving the problems associated 
with the recording of dynamic in- 
formation, 


Electronics Corp. 
Acquires Macdonald 





ELECTRONICS CORPORATION of Amer- 
ica, acquired the W. S. Macdonald 
guided missile program at Bell Aircraft, Co, of Cambridge, Mass., manufac- 
turers of an electronic business 
machine, Magnefile. W. S. Macdon- 
application of these and allied devices offers ald founder and head of the com- 


Increasingly important to the 


5 


the development and broadened 


é anc is stz ave bec : 
an Opportunity and challenge to: pany, and his a aff, have becom« 
, members of ECA, 


ELECTRONIC DEVELOPMENT ENGINEERS 
including specialists in magnetic amplifiers, transistor cir- 
cuits and airborne digital computer techniques to design and 
develop electronic components such as precise integrators, 
accelerometers, computers, feedback amplifiers, and instru- 


ment servos for use in inertial guidance. 


SERVO SYSTEM ENGINEER 
Analyze, design and develop complete systems for inertial 


guidance, with the help of a team of specialists, 


SERVO VALVE DEVELOPMENT ENGINEERS 


Design and develop high performance servo valves for 





autopilots in special aircrafe, helicopters, and missiles. 
Convair Selects 
Martin Kiebert 


MARTIN V. KIEBERT, JR. has been 
appointed assistant to the chief en- 


To qualified personnel, these positions are well worth investigating. 
Get complete facts by writing (or sending resume’) to: 

: ; ; Py . . . . . . ‘sf 

Manager, Engineering Personnel gineer of Convair of Pomona, Calif. 

He was chief engineer of the tuner 
division of the P. R. Mallory. 


D Before that, he was director of 
the special products research de- 
D partment of Bendix Aviation where 


he was in charge of the LOKI mis- 
sile project. 
He has been a member of the 
27" RPORATI a oe 
C7" CO 0 ON Aeronautical Board, Guided Missile 
Committee while serving as a Com- 
mander in charge of the Guided 


~ P.O. BOX ONE ; BUFFALO 5, N.Y. 
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FOR MARKING... 


PLASTIC « METAL 
GLASS * PAPER 
RUBBER ° CERAMIC 
CARDBOARD 

in such products as 
Resistors, capacitors, 
valves, tubes, labels, 
sleeves, spark plugs, car- 
tons, efc., etc. 

THESE PRODUCTS 
AND MANY OTHERS 
OF ALMOST ANY 
MATERIAL AND SHAPE 
CAN BE IMPRINTED 


Scouting for 
Incapsulated 
Coils? 


DANO MAKES THEM! 


Dano, makers of a wide variety of coils, 
is fully equipped to meet the increasing 
demand for these special coils. Keeping 
pace with modern design, Dano offers 
incapsulated coils with tough, molded 
covers that spell extra electrical insula- 
tion with freedom from moisture. 





Every Dano Coil is custom-made to 
your specific requirements. Call or 
write today, and Dano’s quote will be 
on the way! 


ON THE 


REJAFIX 


MARKING MACHINE 


© Incapsulated Coils ¢ Form Wound 


© Bakelite Bobbin ¢ Cotton Interweave 

© Paper Section * Acetate Bobbin Why not send us samples of your products? They will be test-printed and 
* Coils for High Temperature Applications returned to you for your examination! 

© Also, Transformers Made To Order 


@ REJAFIX HAND-OPERATED MODELS FOR SMALL 
RUNS. FULLY AUTOMATIC MODELS FOR MASS 
PRODUCTION. 


EST, 1922 


| POPPER & SONS ® nav Sone tony 


1h) an Electric Co. 


MAIN ST., WINSTED, CONN. 







Hundreds of standard 


JONES 
Tae 


Complete equipment for 


™ SPECIALS VACUUM TUBE 


RETAINERS 


These retainers are used to se- 





Several pages of Jones 
Catalog No. 20 illustrate 
















standard and _ special cure Vacuum Tubes and to resist 
Send your panels we are constantly =| side motion of Vacuum Tubes 
specifications producing. Latest spe used in radio equipment which 
neguags. Ot se ee is subject to shock and vibra- 
: us promptly to produc . . 
quotation practically any panel re tions. These retainers meet the 
quired. Send print or F requirement of all JAN specifi- 
description for prices, | i cations. The insulated portion is 
without obligation. Hun- | made of a melamine base Fibre 
f st dt . 
oad Sa listed Glass Phenol which provides 300 
Send fer Coteles with oe volis insulation to ground and 
engineering drawings i withstands a temperature of 
and data es 350 F. The insulated plate can 


JONES MEANS Proven QUALITY | readily be fastened or released 
See New Developments At by hand. 


The 1.R.€. Show—Booth 394-396 | 


Available for envelope types T7, T8, MT8, 
T9, T12, ST12. T122DL, ST14, $14, STI6, Manufacturers of 
T5!/,, T6!/,.MT-IC, ST19, T14, ST128CT-9. MR AZAISO Cal aaa 


JAMES IPPOLITO & CO., INC. 
401 CONCORD AVENUE, BRONX 54, N. Y. 
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HOMELITE 


1.5 KW 3 phase 400 cycle 





GENERATOR 





Keeping pace with the latest requirements of the Military, 
Homelite has developed a 3-phase 400-cycle gasoline-engine-driven 
generator with a military rating of 1.5 KW ... weighing only 154 
pounds. 


When it comes to meeting MIL Specs for lightweight gasoline- 
engine-driven generators, Homelite . . . with its wealth of experience 
... will solve your problems best. No matter how tough your require- 
ments are... why not talk with Homelite engineers? 


From Homelite’s background of nearly a half century of designing 
and manufacturing hundreds of thousands of lightweight gasoline 
engine driven generators, your source of 


supply is dependable. 


Homelite builds genera- 
tors in sizes from .15 KW 
! up to $5 KW in all volt- 

ite ¢ Q a omptly. ages and frequencies .. . 
Write and you'll hear from us promptly ages and frequencies «- 
gine or electric motor 
drive. 







Manvtacturers of Homelite 
Carryoble Fumps 
Generators + Blowers 
Chain Saws 






* CORPORATION 


6803 RIVERDALE AVENUE « PORT CHESTER, N. Y. 


Conadion Distributors; Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa, 
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Missile Branch, of the Navy’s 
Bureau of Aeronautics. 


Simmonds Names 


Development Chief 


Myron G. Domsitz, formerly asso- 
ciate technical director of Diamond 
Ordnance Fuze Laboratory, has 
been appointed chief engineer of 
Simmonds Aerocessories. 

In his new position, he will direct 
the entire Simmonds research and 
development program. Prior to 
joining Simmonds, Domsitz was for 
more than ten years employed in 
ordnance development work at the 
National Bureau of Standards. 


Hamilton Watch 
Acquires Hathaway 


THE HAMILTON WATCH CO. ac- 
quired all the outstanding shares 
of the Hathaway Instrument Com- 
pany of Denver, Colorado, producers 
of electronic instruments and mea- 
suring devices. 


IRE Sets Technical Papers 
For 1955 Convention 


The following is the complete list 
of technical papers and program 
events to be presented at the 1955 
IRE National Convention in New 
York City on March 21-24: 


Monday Afternoon, March 21 
INSTRUMENTATION I 


Direct-Reading Instrument for the 
Measurement of RMS Pulse Jitter by Jesse 
J. Taub and Charles I. Smith. 

An_ Automatic Sonic Spectrum Analyzer 
and Curve Tracer by Edward F. Feldman. 

A Simplified Method for the Measure- 
ment of Highly Linear Sawtooth Wave- 
forms by Sherwood King 

The Diagraph, a Direct-Reading Instru- 
ment for Graphic Presentation of Complex 
Impedances and Admittances by Richard 
C. Hess. 

Measurement of Parameters that De- 
termine Front Edge Response of Pulse 
Transformers by Isidore Bady. 


ANTENNAS & PROPAGATION 1— 
ANTENNAS 

Efficiency of Surface Wave Excitation 
by A. F. ay and F. J. Zucker. 

Serrated Waveguide: Theory and Ex- 
periment by R. 8S. Elliott and K. C. Kelly. 

Properties of a Radiating Discontinuity 
on a Corrugated Surface Transmission 
Line by M. J. Ehriich and I. K. Williams. 

Symmetrical Microwave Lenses by C. 
Goatley and C. F. Parker 

Lens and Feed System for Volumetric 
Scanning GCA Antenna by G. D. M. 
Peeler and W. F. Gabriel. 


MOBILE COMMUNICATIONS 


An Experimental Mobile Dispatching 
System by R. W. Collins ona Ws ae 
Douglas. 

450 Megacycle Mobile Equipment Em- 
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An Invitation 


TO MANUFACTURERS 
OF ELECTRONIC EQUIPMENT 


. Friendly labor supply. 


. Unusual city, county, and 
state tax advantages. 


. Industrial sites plentiful. 
. Good banking facilities. 


. Full cooperation guar- 
anteed. 


. Strategic location 


for 
SMALL 
or 


Businessmen of Lakeland, 
Florida will cooperate fully 
and furnish complete in- 
formation to manufac- 
turers who will consider 
relocating or establishing 
a branch unit in this fast- 














425K 5” Scope 
Ku $4495 
Wired $79 95 


YOU BUILD 

‘HL 
KITS 

IN ONE 























MEDIUM 
INDUSTRIES 











growing central Florida 





EVENING- . 
but they 


last a lifetime... 
and you 


save 50% 


38 Kits and 42 Instruments — 

the Industry's most complete 
line of MATCHED 

TEST INSTRUMENTS 
Va = million ECO In 


struments are now in use 





INDUSTRIAL DEVELOPMENT COMMITTEE OF 100 
LAKELAND TERRACE HOTEL 


LAKELAND, FLORIDA 


ial ielitiadtceceetel soon 


‘ABOVE ALL...U. S.C. CONNECTORS 
7 frm tm Wo 


pa ae 


a: ied if 7 





the world over! That's the 
proof of EICO’s leader 
ship in Value 








tom economy see and 
compare the EICO 
line at your Jobber 
before you buy any 

higher-priced equip- 

ment! You ll agree witt 

over 100.000 othe 






t UTY 


Mi. 34F 


For Multi-Contact Plug-in 
© Maximum Strength 
© Dependable Electrical Perfor. 


MI-34M 


34F2 
980-34M2SL 





980-34HRSL' 















ewe. 







UPCR-18 


U. S. C. Printed Card Recep- 
tacles offer 











For use on rack and panel type 

equipment in communication 

and power circuits. 

U. S. C, heavy duty multi-con- 

tact connectors offer 

© Maximum number of heavy 
current contacts 

® Mechanical and electrical de- 
pendability of operation in a 
minimum of space. 

@ available 7 to 34 contacts 


NT AY AY DW A LD 


USC 






mance 
© Minimum of Space 
© Available 5 to 75 contacts 









Channel Strength and Snap- 
in Contacts 

Dependability of operation 
over range of printed card 
thickness 

Available . Single and double 
Row, Wire Solder and Wire 
Wrap - From 6 to 44 contacts 

















Write us for information 
on your connector problems 






454-467 East 148th Street, New York 55, N.Y. CY press 2-6525-6 
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ploying Direct Frequency Modulation by 


PECH 

SPECIFICATIONS W. Ornstein, ; 

Av. Power 0-600 watts , Design Problems of VHF Repeater Sta- 
i? tions by J. R. Neubauer. 

Peak 600 KW Evaluation of Sideband Noise and Modu- 
vSwe l.tmox. fee | lation Splatter of VHF Transmitters by 
fr W. Firestone 

wer 5 . A Miniature Reflectometer for Portable 
Basic unt x and Mobile Transmitters by Edwin M. 

26 to 3.95 ume Stryker, Jr 
With oe BN COMMUNICATIONS SYSTEMS - 
0 108 bus mo | A New Horizon in Communication The- 


ory—-The Polyphase Concept by Allan A. 
Kunze and John G. Schermerhorn. 

A Theorem Concerning Noise Figures 
by A. G. Bose and 8. D. Pezaris . 

Automatic Operation of a High Power 
Amplifier by V. R. DeLong. 

The Use of Reflex Techniques in a VHF- 
UHF Communication System by Paul G. 
Wulfsberg 

A New Teletypewriter Using the Inte- 
gration Method of Detection by Henning 
F. Harmuth. 

INDUSTRIAL ELECTRONICS 

An Instrument to Count and Size Par- 
ticles Suspended in a Gas by Ernest 8. 
Gordon. 

Design Considerations of Microwave 
Ovens by Robert A. Rapuano and Robert 
V. Smith 

High-Speed Electronic Fault Protection 
for Power Tubes & their Circuitry by 
W. N. Parker and M. V. Hoover. 

A Magnetic Thyratron Grid Control Cir- 
cuit by James H. Burnett. 

A Static Frequency Detector, Magnetic 
Type by Henry W. Patton. 


TELEMETRY & REMOTE CONTROL—I 
SYMPOSIUM: SOME PROBLEMS AS- 
SOCIATED WITH TELEMETERING 
AND REMOTE CONTROL OF A SPACE 
STATION 
The Use of Piloted Balloons as Space 
Laboratories by M. D. Ross 

lonic and Nuclear Problems of Rocket 
Propulsion by F. J. Murray 

Instrumentation of a Minimum Satellite 
for Astro-Physical Research by 5S. F. 
Singer 

Telemetering and Control of a Space 
Station by W. Von Braun 

Telemetering in the Development of 
Space Flight by C. E. Ruckstubl, Jr. 

Synthetic Training for Space Flight by 
G. V. Amico. 


CIRCUIT THEORY I—SYMPOSIUM 
NETWORK DESIGN 
Influence of Computing Machines on 
Network Design Methods by John T. 

Bangert. 

The Use of Potential Analogs in Net- 
work Synthesis by R. E. Scott. 

Iterative Network Synthesis by Howard 
B. Demuth, George A. Caryotakis, A. Don 
ald Moore 

The Use of Least Squares in Network 
Design by M. R. Aaron 

Summation and Outlook by Ernest A. 
Guillemin. 


| AUTOMATIC CONTROL—I 


Three of the world’s largest producers of electronic equip- Analysis of Combined Sampled-and 
alys ) ombine s d-and- 


*, ment have recently made CUBIC Calorimetric Wattmeters | Continuous Data Systems on an Electronic 
| 


Tm 


iliaatintunlanlnntouly 





standard test equipment in their laboratories and plants. Analog Computer by Louis B. Wadel. 

For very good reason. No other instrument designed for oat > = 
power measurement gives you direct power readings... with such precision, Application of a Magnetic Amplifier to 
and yet so simple in its application. 


High-Performance Instrument Servo by 
Paul R, Johannessen 
The model shown is the MC-1B for power measurement from 2600 to 


| 
A Nonlinear Compensating Configura- 
tion for Saturating Servomechanisms by 


26,500 MC. Also available are the models MCX-IA (coaxial type) for mW * Surber, 

wer | Nelay-Line Methods for Compensating 
power measurement from 100 to 3000 MC, and MCL-IA (L-Band wove- | Closed-Loop Systems in the Time Domain 
guide type) for power measurement from 1120 to 2600 MC. | by R. E. Seott and Y. C. Ho 

Whether checking field equipment, developing or making acceptance oe Sucstay Morning, March 85 
oun on new equipment or magnetrons in the lab, or in production, one of meee =} aT er ROL Il 
UBIC S$ Calorimetric Wattmeters will be an invaluable addition to your New Apparatus and Techniques of Air 
test equipment. Standard laboratories calibrate secondary power devise — ie cs Oe Se 

‘ : : y ss 7 : play by David J. Anthony. 
especially bridge type bolometer instruments. Exact calibration is pro- The Role of the Digital Computer in 
Processing Guided Missile Data by H. N. 


vided month to month. 


Morris 
Write for more information, and ask for our catalog of other test equip- A New Method for Designing the Com- 
ment end w id a : pensation of Feedback Control Systems 
' ‘Oveguide components. Or if you have a problem in development by Gilbert 8S. Stubbs 
or engineering, CUBIC offers the services of its engineering staff and facili- Analyste of Sampled Data Systems and 
ties in its solution ; Digital Computers in the Frequency Do- 
, main by Rubin Boxer. 


ANTENNAS & PROPOGATION II 


oe e ic hy pty EQUIPMENT ANTENNAS 
RESEARCH...DE yaa bi Omnidirectional Circularly Polarized 
Log tT: * vive Apt has a) Antennas by K. 8. Kelleher and C. W. 


RPOR ATION 4 / Morrow. 
. The N.R.L. Precision “Big Dish” An- 
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Es sng 9 ingen 





THANK YOU 


Our continuous 10-year 
growth has been due to 
your recognizing our ability to give 
you the utmost service on your 
close tolerance specifications. 





Your support has kept us in an 
excellent position to do a special- 
ized job for you. 


Hydrogen 
Thyratron 


Your varied specifications have 
given us wide experience in many 
transformer types, including those 
used in 
MIL-T-27 
Guided Missiles 
Transistor Circuits 


Electronic Circuits 
Power Distribution 


Phone: SPring 7-3970 
TRIWE TRANSFORMER 
COMPANY 


3261 MILWAUKEE AVE 
CHICAGO 18, ILLINOIS 


K. ya th (MI Oa ee 


730 South 13th Street Newark 3, New Jersey 


Telephone: Bigelow 2-6000 


























WIDE-RANGE 
FREQUENCY METER 
85-1000 MEGACYCLES 





qT BRIG IN-RES-CO 
INN ID) $-15 & $-30 


WIRE WOUND 


TS-175A/U 
HUNUCHIUNME resistors 


Government 


Approved 
Calibration 


THE ECONOMICAL SOLUTION 
where moisture proof resistive ele- 
ments of comparatively small size are 
required for commercial applications 
Type S-15 is %” long by %”" diam- 
eter; type S-30 measures %” by %” 
diameter. Both types are moisture %" DIA 
proof and capable cf high performance . 

lla over long periods of continuous ser- 

ya vice. IN-RES-CO Resistors for every 
ordnance or civilian requirement are 


A VERSATILE PRECISION MEASURING one at a cost that solves circuit 





esign problems both performance 
INSTRUMENT Recommended Applications: wise and cost-wise. Check up now, on 
@ Precise Measurements of Frequencies the complete line of IN-RES-CO 


@ Production Testing 

© Alignment of Transmitters and Receivers 
@ Laboratory Testing 

© Portable Field Testing 

@ A Secondary Frequency Standard 

© Signal Generator Calibration 

@ U.H.F. and V.H.F. Television Alignment 


quality wire wound resistors 









FOR JAN SPECIFICATION 
RESISTORS — consult the new 
iustroted literature describ 
ing the complete in resco 





Ry 


RESISTORS CO. 
COLORTONE ae ea 






tine. Write for your 
copy today! 






princi aabegterntel Lge up hestge Mipeeecoo 


APPLICATION-DESIGNED RESISTORS FOR ELECTRONICS 


See us at the IRE Show Booth 623 
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Type R5-E 
10 KV 
10 AMP 


I 


RADIO 





R5-E VACUUM RELAYS 


for pulse forming networks, antenna transfer 
switching, guided missiles applications 


are small, high voltage relays with a 12 or 24 volt DC actuating 
solenoid located in the base of the unit. Designed for minimum 
space requirements, the relays are 3 inches long and 2 inches 
in diameter. All types have flanges for easy mounting and none 


of them depend on flexible leads to carry current. 


Their vacuum dielectric has over 30 times the dielectric strength 
of air making possible a fast acting 10 KV relay of compact design. 
Current ratings of 10 amperes RMS are obtained by the use of 
tungsten contacts. Series-break contacts include normally open, 


normally closed, and single pole double throw types. 


A transmit-receive relay is also available with SPDT contacts and 
another NO contact which grounds the receiver when the relay 
is in the transmit position. This type R5-F is enclosed in a copper 
housing with three coaxial fittings. The housing shields the switch 
and provides a good ground connection for the receiver. It will 
handle antenna power up to 5 KW at frequencies up to 30 mc. 
when operating into a flat 51.5 ohm line. 

Send for catalog literature describing these and 

larger relays manufactured by Jennings for DC, 60 


cycle, and RF applications up to 85 KV and several 
hundred amperes. 


Ta SE UCU ee ea 
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tenna by D. L. Holzschuh ; 

The Omniguide Antenna; an Omnidirec- 
tional Waveguide Array for UHF-TV 
Broadcasting by O. M. Woodward, Jr. and 
James Gibson 

The Circular Traveling-Wave Antenna 
by W. J. Bergman and F. V. Schultz 

Stripline Radiators by James A. McDon- 
ough 


AERONAUTICAL & NAVIGATIONAL 
ELECTRONICS I AIRBORNE DE- 
VICES AND ENVIRONMENT 
Aircraft Electronics - Environment, 
Specifications and Survival by M. B. 

Levine and F. Mintz 

Dynamic Environmental Testing of Air- 
borne Electronic Components by R. H. 
Jacobson and M. B. Levine 

A Communication Theory Approach 
Toward the Design of Aircraft Instrument 
Displays by Lawrence J. Fogel 

The C19K Charactron by J. T. McNaney. 

Versatility of Floated-Type Rate Inte- 
grating Gyroscopes in Systems Applica- 
tions by J. W. Lower 


BROADCAST TRANSMISSION SYSTEMS 
I—TV BROADCASTING 

Synchronization of Multiplex Systems 
for Recording Video Signals on Magnetic 
Tape by Donald E. Maxwell and William 
P. Bartley 

Channel Response Requirements of Mul- 
tiplex Systems for Recording Video Signals 
on Magnetic Tape by Benjamin G. Walker. 

Ferrite Heads for Magnetic Recording 
in the Megacycle Range by William R. 
Chynoweth 

Attenuation Measurements on Short 
Line Samples by Louis FE. Raburn 

A New Television Transmitting Antenna 
by R. W. Masters and C. J. Rauch. 

Spurious Emission Filters for High 
Power TV Transmitters by William J. 
Judge, Jr 


AUDIO I—GENERAL 

Electronically Controlled Audio Filters 
by L. O. Dolansky 

Distortion in Class B Transistor Ampll- 
flers by Maurice V. Joyce. 

Detection of Audio Power Spectrum 
Dispersion by H. S. Littleboy and J. Wiren. 

Calibration of Test Records by B-Line 
Patterns by B. B. Bauer 

Design and Performance of a High Fre- 
quency Electrostatic Speaker by Lloyd J. 
Bobb, R. B. Goldman and R. W. Roop. 

BPlectronic Music Synthesizer by H. F. 
Olson and H. Belar 


INFORMATION THEORY I 

Coding for Noisy Channels by Peter 
Ellas. 

Rate of Approach to Ideal Coding by 
Cc. E. Shannon 

The Mathematics of Information Theory 
by Brockway McMillan 

Session Commentary by Robert M. Fano 


INSTRUMENTATION & TELEMETRY 
AND REMOTE CONTROL 
Compound Modulation Method of 
Recording Data on Magnetic Tape by 

George B. Newhouse 

Development of a Portable Magnetic 
Tape Recorder for Precision Data Record- 
ing by Glenn D. Maxwell. 

A System for Precise Time-Storage and 
Expansion of Electrical Data by Clarence 
B. Stanley 

Automatic Oscillograph Readers by 
L. L. Fisher and G. L. Hatchett 

Analysis of Data Recording Systems by 
Thomas L. Greenwood 


ELECTRON DEVICES I—TUBES 

A Gas Discharge Noise Source by 
Philip Parzen and W. Honig 

Corrections to the Theory of the 
Grounded-Grid Triode by W. A. Harris. 

Development of a Large-Diameter Du- 
met Lead for Sealing to Soft Glass by 
D. L. Swartz and J. C. Turnbull. 

Novel Design Approach for Microwave 
Tubes by J. E. McLinden and D. Lichtman. 

Magnetron Operation at Very-Long 
Pulses by Marcus Nowogrodzki. 


Tuesday Afternoon, March 22 
INSTRUMENTATION II 

A New Instrument for the Automatic 
Measurement of Transistor Noise Figure 
by D. D. Grieg and 8S. Moskowitz. 

A Radio Frequency Parameter Bridge 
for Junction Transistors by Anthony 
Hlavacek and Ge Yao Chu 

A Versatile Transistor Tester for Meas- 
uring Open Circuit T” Parameters by 
R. P. Crow 

A Transistorized Oscillograph by W. G. 
Reichert, Jr 

A 200 CPS to 5 MC Recording Equip- 
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PRODUCT QUALITY WITH 25 YEARS 
STAMPING 
EXPERIENCE 
HAS MODERN 
PRESS CAPACITY 
FOR OVER 


2,000,000 


FINISHED, | elorone chopper 


PER DAY. | model [307] by AVION 


ASK FOR BULLETIN 33 


2—SNAP INTO HOLE Approve oa~ 
With Heycos it’s no longer necessary to tie wire ers, »™ 


knots or use insulating grommets. Product life |’ Up , 
is increased and product appearance is greatly 
enhanced. 
HEYMAN MANUFACTURING COMPANY 
Kenilworth 2 New Jersey 


TACOMA LON tue neyman | 
SN COROT orcanizarion a@dwanced | 
technique 








Modulation of DC voltages 
is achieved by the illumina- 
tion at line frequency of the 
photo-conductive element in 
a voltage divider. 


NO moving parts 
HIGH temperature 100°C — 
HIGH conversion ratio... over .5 





(VE WORKED IT OVER AND OVER, CHIEF 
BUT IT ALWAYS COMES OUT THE SAME! 


LOW noise....200 py 

SIZE....7/_ x 7/5” x 2” 

WEIGHT....1.6 ounces 

EXCITATION....115 VAC 3 ma 

PRICE....$35.00 each (single units) 
$25.00 each (in quantity) 


Avion’s flexibility and inge- 
nuity, coupled with extensive 
experience in Electronics, 
Mechanics and Optics can 
hetter serve you. 


eR a oe 
a a8 i) | ems ldo 
DEPEND ON \ 
BURGESS BATTERIES 


ooo 0o000 Ceo 0OD 
a 
a 





For over 30 years, Burgess Batteries have been the 7 4 
Investigate the saree 
popular favorite of electronic engineers, due to their enti hte on. & 
uniform operation and consistently high quality ponding orgenizotion 


You'll find a Burgess Battery to fit every need | 
including the all-new transistor types | 


a \ Write for FREE engineering manual listing 


bo 


the complete line of BURGESS BATTERIES and 
specifications, the FREE check sheet to enter 
new battery specifications, and the new 


’ transistor battery sheet 


BURGESS BATTERIES 
No. ZONK ) BURGESS BATTERY COMPANY 


FREEPORT, ILLINOIS 
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PLANTS AND PEOPLE (continued) 


nent by Charles C. Comstock 


ENGINEERING MANAGEMENT I! 
PANEL DISCUSSION OPERATIONS 
RESEARCH—A TOOL OF ENGINEER 
ING MANAGEMENT 
GEAR ee 


AERONAUTICAL & NAVIGATIONAL 
ELECTRONICS II—RADAR AND AIR 
CRAFT LANDNG AIDS 

Airport Surface Detection Equipment 
by J. E. Woodward 

4 Marine Radar Identification System 
by Charles M. Tillin - 

Statistical Techniques for Analysis of 
ILS Flight-Test Data by Abe Tatz 

An Analysis of Angular Accuracy in 
Search Radar by Robert Bernstein 

Radio Direction Finding from the Stand 
point of Sampling and Interpolation by 
M Masonson 


BROADCAST TRANSMISSION SYSTEMS 
I1l—COLOR TELEVISION 

Proposed Controls for Electronic Mask- 
ing in Color Television by W. L. Brewer, 
J. H. Ladd and J. E. Pinney. 

Experimental Equipment for Recording 
and Reproducing Color Television Images 
on Black and White Film by W. L 
Hughes 

Cathode-Ray Vectrograph by Frank 
Uzel, Jr 

Automatic Balance Control of Color- 
plexers in Color TV by J. R. Popkin 
Curman, 

Television in Europe by Hubert A. 8 
Gibas 


AUDIO IIl—SYMPOSTIUM: MUSIC, HIGH 
FIDELITY, AND THE LISTENER 
Electronic Organ Tone Radiation by 

Daniel W. Martin 
The Role of Room Acoustics in Music 

Listening by J. A. Kessler 
Environment-fitness Considerations of 

High Fidelity Audio Systems by Robert 

DD). Darrell 
Acoustic Requirements of a Sound Sys 

tem Determined by the Listener by Cyril 

M. Harris 
Man, A Somewhat Neglected Component 

of Hi-Fi Systems by Walter A. Rosenblith. 


TELEMETRY AND REMOTE CONTROL 
11l-—RECENT TELEMETERING DEVEL- 
OPMENTS 

A Multiple Frequency Antenna Coupling 
System by H. R. Sigler 

Germanium Photo-Conductor as Missile 
Spin Counter in an All-Transistor FM/FM 
Telemeter Transmitter by C. M. Kortman 

Linear Voltage Controlled Frequency 
Modulation of the Hartley Oscillator by 
W. F. Link 

Application of Process Circuitry to 
Telemetering Components by L. A. G 
Ter Veen 

Wide Band AC Rate Networks by L. F 
Lyons 


ELECTRON DEVICES Il-—MICROWAVE 
TUBES 

Klystron Power Amplifiers for Long 
Hop Microwave Relay by N. P. Hiestand 

Wide-Band, High Power Traveling 
Wave Tubes at S-Band by 8. F. Kaise! 
and W. L. Rorden 

A 1 KW Pulsed Traveling-Wave Tube 
Amplifier at X-Band by J. E. Nevins 
S. F. Kaisel and M. Chodorow 

Noise Analysis of Traveling-Wave Tube 
Video Detector by Glen Wade 





Tuesday Evening, March 22 
AUTOMATIC CONTROL II-—TRENDS IN 
AUTOMATIZATION OF PROCEDURES 
* . a AND PROCESSES IN BUSINESS AND 
We invite your inquiry INDUSTRY 

Panel Members Richard lL. Meier 
WwW. R. G taker, Low K. Lee, Roger W 
Kolz 


AUDIO Ill—SEMINAR MAGNETI 
RECORDING FOR THE ENGINEER 
Magnetic Tape as a Recording Medium 

by Frank Radocy 
tecorder-Reproducer Design by Walter 

T. Selsted 
Tape Recording Applications by Marvin 

Camras 

| Tape Life by William 8S. Latham 

RED LION AND PHILMONT ROADS : The Future of Tape Recording by J. 8 
toyers 

3} k I 3 ry y 5 3 ) 4 N , ® H y.N a 3 5 H | 5 5 | Wednesday Morning, March 23 

ULTRASONICS I 
Antenna-Type Transducers for Ultra 
sonic Flowmetering by R. C. Swenge 
Electrokinetic-Hydrophones by Ernest 

Yeager 
Characteristics of Torsional Transduc- 

ers by R. N. Thurston and P. Andreatch 
Parameters Affecting the Q of Quartz 

Crystal Units by A. W. Warner 
The Frequency-Temperature Behavior of 
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SIMPLYTROL frou 





Cot. No. 453! © °2500° F 
Price $132.00 


Thermocouple type Automatic Pyrometer for 
controlling temperature in furnaces, ovens 


and processes. The Simplytrol is economical 
and reliable with few moving parts. There 
are no vacuum tubes. The regular load relay 
is S.P.0.T. 5 Amps. Optional heavy duty 
relays to 40 Amps 


10 temperature ranges cover from —75° to 
3000° F. Several special ranges to —400° F 
“On & Off control for holding the desired 
temperature works on gos, oil or electric 
heat. Indicating meter-relay is medium high 
resistance and has bimetal cold junction com 
pensation. For use with all standard thermo- 
couples. Accuracy 2% 


Auvto-Limit’ switch changes Simplytrol from 
automatic controller to limit pyrometer for 
safety shut down or warning. Cabinet: 6x 
6'4x9'2 inches. Also flush panel mount models 
Send for new Bulletin G-7 for more dato 
Assembly Products, Inc., Chesterland 4, Ohio 


Booth 311, 1.R.E. Show, March 21-24 


OPHAR 


---WAXES 
---COM POUNDS 


Zophar Waxes, resins and 
compounds to impregnate, 
dip, seal, embed, or pot elec- 
tronic and electrical equip- 
ment or components of all 
types; radio, television, etc. 
Cold flows from 100°F. to 
285°F. Special waxes non- 
cracking at—76°F. plain or 
fungicidal. Let us help you 
with your engineering prob- 
lems. 


For immediate service contact: 


L. E. Mayer, Sales Manager 
A. Saunders, Technical Director 
H. Saunders, Chemical Laboratory 


Phone SOuth 8-0907 


\ ZOPHAR MILLS, inc 
Pees ie tae 
Brooklyn 32, N. Y. 
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VALPEY 04; srystal 


symbol of craftsmanship for her 23 years 


With the finest equip- 
ment available, 
Valpey produces crys- 
tals for use in all 
applications from 40 
Ke. to 100 Mc. The 
diamond saw, pic- 
tured here, has a 
blade capacity up to 
18 inches, and is 
capable of cutting 
slices to tolerances 
of .003” from large 
natural quartz stones 
Coolant is supplied 
from specially mod- 
ified tanks designed 
by Valpey 





Rigorous quality control at every 
step, from the flaw-free quartz blanks 
to the finished plates, insures custom 


grade, precision crystals. Write for 
Bulletin Fe-1. TYPE DFS—a dual 100- 


V FY, 1000 Ke. crystal, exclu- 
& ALPEW b, 


sive with Valpey. 


rystal CORPORATION 


1249 Highland Street Craftsmanship in Crystals since 1931 
Holliston, Mass. 


ELECTRONIC ENGINEERS 
and PHYSICISTS 


We invite you to investigate the fine professional opportunities at Sperry. 
An enviable record of 43 years consistant growth and expansion plus 
Sperry’s 15 year club of more than 1500 employees is ample evidence of 
opportunity, good salaries, benefits and fine working conditions that make 
for a bright future. 


Design Engineers — Klystron and traveling wave tubes, Magnetrons, Image 
orthicon, Solid state devices, Microwave measuring equipment 


Production Engineers Power tube operation. Knowledge of tube assembly 
and processing techniques is essential 


Measurements Engineers — For microwave megsurements on Klystrons and 
traveling wave tubes. 


@ RELOCATION ALLOWANCES 
@ LIBERAL EMPLOYEE BENEFITS 


@ ADEQUATE HOUSING IN BEAUTIFUL SUBURBAN 
COUNTRY TYPE AREA 


@ TUITION REFUND PROGRAM (9 graduate schools 
in area of plant) 


@ MODERN PLANT WITH LATEST TECHNICAL FACILITIES 


@ ASSOCIATION WITH OUTSTANDING PROFESSIONAL 
PERSONNEL 


Apply in person or submit resume to Employment Office 


SPERRY GYROSCOPE CO. (Division of the Sperry Corp.) 
Marcus Ave. and Lakeville Road, Great Neck, Long Island, New York 
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PLANTS AND PEOPLE (continued) 


Piezoelectric Resonators Made of Natural 
and Synthetic Quartz by Rudolph Bech- 
mann. 

Ultrasonics in Decortication of Natural 
Fibers by E. R. Fleming 


ELECTRONIC COMPUTERS I 
Experiments on a Three-Core Cell for 
High-Speed Memories by J. Raffel and 
8S. Bradspies. 
Bimag Circuits for Digital Data--Proc- 


essing Systems by David Loev, William - 
Miehle, John O. Paivinen and Joseph 
Wylen. 


A Transistor-Magnetic Core Circuit; A 
New Device Applied to Digital Computing 
Techniques by 8S. S. Guterman and W. M. 
Carey, Jr. 

A “One Turn” Magnetic Reading and 
Recording Head for Computer Use by 
D. F. Brower. 

Magnetic Selection Systems Using a 
Single Pyramid for Both Selective Writing 
end Reading in Large-Scale Electronic 
Computers by Amir H. Sepahban 


MICROWAVE THEORY & TECHNIQUES 
I—MICROWAVE COMPONENTS 
Wideband Waveguide Rotary Joint by 
Henry Schwiebert 

The Use of Modified Coaxial Structures 
for the Instrumentation of Components in 
Coaxial Line by B. Dwork and A. A. 
Oliver 

High Power Breakdown of Microwave 
Components by G. K. Hart and M. 8. 
Tannenbaum 

A Low Noise Figure Microwave Crystal 
Diode by G. Messenger and C. T. McCoy. 

Tapered Velocity Couplers by J. 8. Cook 
and A. G. Fox, 


PRODUCTION TECHNIQUES — ELEC- 
TRONIC EQUIPMENT ASSEMBLY 
METHODS 
Electronic Design for a Digital Computer 

by R. J. O'Neill. 

A Flexible Automatic Component As- 
sembly System by Ben Warriner and 
George W. Gamble. 

Principles of Circuit Packaging for 
Auto-Sembly by Sherman G. Bassler and 
Myron Hinebaugh. 

. Standards for Automation by J. J. Gra- 
1am. 

Mechanization of Electronic Equipment 
by Frank B. Iles. 

An Engineering Approach to Printed 
Circuitry and Automation for Television 
Receivers by Rinaldo DeCola and George 
Harrigan. 


INSTRUMENTATION AND NUCLEAR 
SCIENCE 

An Atomic Frequency Standard by 
Jerrold R. Zacharias, James G. Yates and 
R. D, Haun, Jr. 

A Molecular Microwave Amplifier, Os- 
cillator, and Frequency Standard by 
Charles H. Townes 

Collision Reduced Doppler Effect. A So- 
dium Clock? by R. H. Dicke 

Eddy-Current Bridge for Measurement 


fs 4 by Quenti . Kerns. 
HEAT TRANSFERRING ELECTRICAL CONNECTORS Of Modifications to the Hutchinson -Searrott 


Pulse Height Analyser to Obtain a Coded 


FOR EIMAC TUBE TYPES Decimal Presentation and a Decimal! Print- 


Out by J. L. McKibben, J. D. Gallagher 
and H. J. Lang. 





Eimac HR connectors are especially designed to give SYMPOSIUM ON_ SPURIOUS RADIA- 
b i 4 . TION 
proper electrical connections with the plate and/or grid CIRCUIT THEORY II—GENERAL 
THEORY 


terminals of Eimac tube types while providing efficient ih Mameentiieiinn ot Matters ant Gousile 
e | Theorems by F. M. Reza 
transfer of heat to the air from the tube element and On the Separability of LaPlace Trans- 
form Variable and its Applications In Car- 
rier Systems by Sheldon 8S. L. Chang. 
A New Approach to the Approximation 


adiati . °c avaii« a ae 4 Problem by W. L. Baker. 
radiating connectors are available in ten types to | k Sew artes Wewrepentation tor Corve- 


glass seal. Machined from solid dural rod, these heat 


" . . ; lation Function by W. M. Kaufman and 
accommodate Eimac internal anode type tubes — recti- 2 as 

c Theory of Low-Frequency Oscillators 

fiers, triodes, tetrodes or pentodes. | Employing Point-Contact Transistors by 

| 3B. J. Dasher, D. L. Finn and T. N. Lowry. 

For further information on Eimac HR connectors, | ANTENNAS AND PROPAGATION IIt: 


PANEL DISCUSSION EXTENDED 
RANGE VHF AND UHF PROPAGATION 

Panel Members: Kenneth Bullington, 
William E. Gordon, Oswald Villard, Dana 
Bailey and Walter Morrow. 


contact our Application Engineering department. 





Wednesday Afternoon, March 23 
ULTRASONICS II 


Nondestructive Testers by Means of Ul- 
trasonics by Bertram M, arrison. 

Ultrasonic Echo-Ranging for Tissue Di- 
agnostic Studies by John M. Reid and 
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Extreme stability over long time 
periods despite load and line-voltage 
Variations or transients 

that’s the prime requirement for 

a laboratory or quality-control 

d-c power supply CEC’s new 

Type 3-132 Low-Voltage Regulated 
Power Supply combines this 

high precision with unusual 
convenience (it’s self-contained, 
usable anywhere there’s 115-volt, 
50/60/400-cycle power ) 

and adaptability 


CONDENSED SPECIFICATIONS... 


COME cn cn venaenemaneeieens 0-15 volts d-c at 1 amp (max) 
| PRA ee or ee . Less than 5 mv/hr drift 
Voltage Regulation ... sD aee'> 

OE Fd. cédes enw ees . .Less than 1 mv peak-to-peak 


For complete specifications, send today for Bulletin CEC1543-X1 


Consolidated Engineering (operation 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D, C 


C0) a 


etal 
20 G uP T 


Naas 


DIMENSIONS: 


Ce Ce a 


Vial le 


SMe mys 


ea TU Cae 


mth 


PTTL ae AL CONTACTS: 


your inquiry ; ” j AD} 2 amp at 24 V DC 


Resistive load 


VIBRATION RESISTANCE: 
20 G up to 2000 CPS 


eat te met 


RELAYS 


SIGNAL 


ENGINEERING & MFG. CO 


eae. | a 


Limited quantity 
of model shop 
amples avail 
eee R Tava Pun 
your specifica 
tions and re 
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METAL FILM 
RESISTORS 


Available with Radial or Axial 
Leads for wider range application. 











NOBLETTE TYPE NA 





The NOBLETTE in ‘2, 1 and 2 
watt, in resistance range of 1 ohm 
to 10 megohms. The NOBLELOY 
in 42, 1,2 and 5 watt, in resistance 
range of 1 ohm to 15 megohms. 
Both types in standard tolerances 
of 1, 2 and 5%—'2% on special 
order. 













NOBLELOY TYPE NR 








WM WIRE WOUND RESISTORS 


A minimum of .0015 inch wire in 
true parallel winding prevents 
shorting at turns. They are 
RETMA standard in 13, 2 and 1 
watt. 














Write for 1955 Catalog. 


Visit our Booth No. 456 
1. R. E. show. 









CONTINENTAL 
CARBON, LNC 


‘aa ee 


CLEARWATER 
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This miniature version of the conven- 
tional RL-11 and RL-14 sinusoidal potentiometers is 
1Y¢" diameter x 17/6” long. 

Functions of this new Gamewell Precision 
Potentiometer are accurately and smoothly developed. 
Four brush contacts move over a uniformly wound rec- 
tangular card and pick off output voltages that are pro- 
portional to the sine and cosine of the input angle at 
speeds up to 60 RPM. Standard resistance value is 16K, 
but resistance from 4K to 25K can be supplied. Accuracy 
at higher values is 


+1%. Power rating: 1 THE GAMEWELL COMPANY 
watt +40°C. NEWTON UPPER FALLS 64, MASS. 
in Canada: Northern Electric Co., Lid. 





WEL 


PRECISION POTENTIOMETERS 


Manufacturers of Precision Electrical Equipment Since 1855 


Want more information? Use post card on last page. 





PLANTS AND PEOPLE continued) 


John J. Wild 

Techniques Used in the Ultrasonic Vis 
ualization of Soft Tissue Structures of 
the Body by Douglas H. Howry 
Technical Aspects of the Cavitron Ultra 
sonic Process in Dentistry by Lewis Bala 
muth 

Application of Ultrasonics to Clinical 
Dentistry by Alvin E. Strock 

Ultrasonic Destruction of Erythrocytes 
by Eugene Ackerman and David B. Lom 
bard 


ELECTRONIC COMPUTERS II-—-SYM 
POSIUM: THE DESIGN OF MACHINES 
TO SIMULATE THE BEHAVIOR OF 
THE HUMAN BRAIN 
Panel Members: Anthony G. Ocettinger 
Warren 8S. McCulloch, Nathaniel Rochester 
and Otto H. Schmitt 


MICROWAVE THEORY & TECHNIQUES 
Il—MICROWAVE TECHNIQUES 

A Broadband Electronic Doppler Simu 
lator by Gershon J. Wheeler and John 
Reed 

A Contribution to Microwave Measure 
ments by F. J. Tischer 

Measurement of Electromagnetic Para 
meters by Use of Spheres Placed Near a 
Wall in a Resonant Cavity by W. c 
Saunders 

Impedance Measurement Through a Dis 
continuity in a Transmission Line by 
R. Mittra 

Measurement of Small Complex Reflec- 
tion Coefficient by Howard Scharfman 


QUALITY CONTROL AND RELIABIL- 
ITY STUDIES OF ELECTRONIC TUBES 
AND 8YSTEMS 
Prediction of Missile Reliability by M. J 

Kirby and H. R. Powell 

Detection of Intermittent Circuit Faults 
by Sidney Wald. 

Statistics of Electronic System Failures 
by J. H. Parsons, K. L. Wong, and A. 8 
Yeiser 

New Reliable Voltage Reference Tubes 
for Severe Environmental Conditions by 
Karl J. Handly 

Guided Missile Reliability and Electronic 
Production Techniques by Alfred R. Gray 


BROADCAST AND TELEVISION 

A Developmental Pocket-Size Broadcast 
Receiver Employing Transistors by D. D 
Holmes, T. O. Stanley and L. A. Freedman 

Progress in Ferrite Components for 
Television and Radio Receivers by H. M. 
Schlicke 

What Price Horizontal Linearity by 
M. Burgett and J. Tossberg 

A Compatible High Definition Mono- 
chrome Television System by Pierre M. G 
Toulon and Francis T. Thompson 

Determination of the Optimum Demodu- 
lation Angles in Color Receivers by Ste- 
phen K. Altes 

A Color Projection Receiver by W. F. 
Bailey and R. P. Burr 


CIRCUIT THEORY IlIl—FILTERS AND 
LINES 

A Method of Rational Function Approx!i- 
mation for Network Synthesis by N. De- 
Claris 

Input Capacitance of Maximally-Flat 
Filters by John L. Stewart. 

Application of Time Series to the Cal- 
culation of the Transient Response of 
Band-Pass Systems by C. J. Peters and 
J. B. Woodford 

Maximizing the Band-Pass Ratio in 
Impedance Transforming Filters by D. H 
Geipel and R. L. Bright 

Miniaturized High Impedance Magnetic 
Core Delay Line by H. W. Katz and R. E 
Schultz 


ANTENNAS & PROPAGATION IV 
PROPAGATION 

Airborne Measurement of Effective 
Ground Conductivity at Low Frequency 
in Alaska by Glenn M. Stanley and T 
Nell Davis 

Atmospheric Attenuation of Microwave 
Radiation by Gene R. Marner 

Back-Scattering from the Sea Surface 
by Martin Katzin 

Measurements of Correlation, Height 
Gain, and Path Antenna Gain at 1046 
Megacycles on Spaced Antennas Far Be- 
yond the Radio Horizon by A. F. Barg- 
hausen, M. T. Decker and L. J. Maloney. 

An Airborne Radar and Wave Propaga- 
tion Laboratory by David L. Ringwalt 


Thursday Morning, March 24 
MEDICAL ELECTRONICS I PANEL 
DISCUSSION 
Stanley Briller, Coleman C. Johnston, 
Joseph Moldaver, J. W. Buchta, Britton 
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4 DON'T MISS | Le tel depend eT 
. 


SEEING | J) RY 00) 
| Mullard | & A PENSE) 


if your product-need is here 


Secon specializes in the development and production 
of base, rare and precious metals and alloys which 


are supplied bare, electroplated or enamelled and in 
1. R. E. all shapes and forms—to close tolerances and for 
highly engineered applications. Extremely close 
SHOW tolerances can be held on such important character- 
istics as resistance, tensile strength, elongation, sur 
face appearance, special spooling, purity, torque, 
linearity, composition, cross section, weight per unit 
length. 


ULTRASONIC Secon—a comple te metallurgical unit at your service 


Tell us your wire and ribbon problems and we'll gladly submit prompt recom 


mendations. Small quantity inquiries and orders specially invited WRITE 
FOR PAMPHLET E.-3 
" es : " ey 















* Fine Wire 
drawn t 6 0008 

diameter 

* Ribbon 
rolled to 0.0001" in 
thickness 

* Kleetro-Plated Wire 
and Ribbon 


*Special Solder 




























* Knametled and 
Insulated Wire 


* Pirani Gauge Wire 


* Eleetric Primer 
Ignition Wire 


* Galvanometer Sus 
pension Strip 


* Ktched Wire 


* Precision Potentiom- 
eter Wire 


* Transistor Components 
* Experimental Melts 


Working with a vertical reciprocating action, 
holes of any shape and complexity may be 
produced in hard and brittle materials such 
as glass, ceramics, germanium, tungsten 
and titanium carbides, diamond, synthetic 
gems, etc. 

For further information write to: 


INTERNATIONAL | 
uh eet 











CORR) 00) ae ee a 
OCC a ees 


THE NEWLY PATENTED CAPLESS 


BEY STEM A Chemo-Carbon 


QUARTZ 
CRYSTALS 


for unsurpassed quality and proven offers. ° 


performance in the most exacting military", aviation and 


industrial communications applications. Ultrasonically PRICE AND 
cleaned, a sealed ADVANTAGES 





Y |e 
No. 2658980 
Available in tolerances of 5 and 10% ¥ 
*MIL-C-3098A 1/2, 1 and 2 watt sizes, featuring — 


@ SMALLER TEMPERATURE COEFFICIENTS 








Y Frequency range % — 250 KC @ HIGH IMMUNITY TO HUMIDITY 
Temperature range: —40 to +70°C @ PERMANENTLY STABLE RESISTANCE VALUES 3 
CR-37/U Frequency tolerance . oy @ FLAT FREQUENCY CHARACTERISTICS j 
en” = @ CAPLESS CONSTRUCTION REDUCES NOISE LEVEL : ! eet 
Sh RS ae IE Stemag Chemo-Carbon Capless Film Resistors Ta ea mA “Toot A 
JOHN RICHARDT CO are manufactured by an exclusive patented Load Life Test in MIL-R-11A allows 
SALES REPRESENTATIVE oex 287, WHIPANY, 1.1 process that effectively lowers costs, permits maximum resistance change of 10%. 


smaller physical size yet insures uniformly high 


Write for dependability under severe operating condi ARNHOLD 
catalog sheet tions. The result is long life resistive compo 
CO ’ nents that permanently maintain close toler- CERAMICS , inc 
1138: Mission St ance. In 5% tolerance cost is not higher than SUBSIDIARY OF GENERAL CERAMICS CORP. 


OMEN South Pasadena, Calif. 108 ordinary fixed composition types. For com 1 East 57th St, New York 22, N, ¥. 


plete details request BULLETIN 1-B Telephone Plaza $-1456-7 
A licensee of Western Electric Co. 
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PLANTS AND PEOPLE (continued) 


R Chance, H. F. Skifter and Saul R. Gilford 
INFORMATION THEORY II 


Time-Varying Filters for Nonstationar 
Signals on a Finite Interval by Arnold H. 
Koschmann 

Analysis of Linear Systems with Ran- 


P P . a 
WISE 2) rs ‘ domly Varying Inputs and Parameters by 
f, A tosenblum, J. Heilfron and D. L. 
4 a 2 


Trautman b 
Detection of Coherent and Noncoherent 
TO VISIT ; Pulsed Signals by P. Nesbeda, R. F. 


Drenick and 8S. Gartenhaus 


* ; The Linear Filtering of Sampled Data 
Th ] ‘ } by Gene Franklin. 


ELECTRON DEVICES III—CATHODE 


AT THE RAY TYPE TUBES 

A Time-Sampling and “7. 4 

4 tizing Tube by R. P. Stone, C. W. Mueller 
eH | t . and W. M. Webster 


Cathode-Ray Tube with Single Step In- 
IPEDS TT . a Easravcisie Seater taagp Con- 


verter Tube by B. R. Linden and P. A. 


Snell 
4 A New High Efficiency Parallax Mask 


Color Tube by M. E. Amdursky, R. G 


, Pohl and C. 8. Szegho. 
f The Tricolor Vidicon, An Experimental 
Camera Tube for Color Television by P. K 
Weimer, 8S. Gray, H. Borkan, S. A. Ochs 


and H. C. Thompson 


National Convention | COMPONENT PARTS I—ELECTRO- 


MAGNETIC DEVICES 


New York City++*March 21-24 i Blocking Oscillator Transformer Design 
a “4 by P. R. Gillette, K. W. Henderson and 
KINGSBRIDGE ARMORY | . , K. Oshima 
ou i Improvements in Pulse-Switching Re- 
AIRBORNE AVE het. actor Design by R. A. Mathias and EB. M 
Williams 





Magnetostriction Resonators as Circuit 
Elements by R. T. Adams 

Wide-Range Electrically Tunable Oscil- 
lators by John L. Stewart and Kermit 8 


RESINITE: THE COIL FORM WITH THE HIGHEST Watkins. 


Fluorochemical Liquid and Gases as 
RESISTIVITY OF ANY RESINATED PRODUCT. Kilham, Jr. and R. Urech 


NUCLEAR SCIENCE I 
A Study of a Variable Frequency Cyclo- 





Custom fabrication to your exact specification assures correct tron Resonant System by M. R. Donaldson, 
. ° ° ° 122 . R. E. Worsham and N. F. Ziegler. 

dimensions to within the most critical tolerances, plus uni- Bevatron Operation by Dick A. Mack 
A 100 Channel Pulse ent Apetyoer 
i Using Magnetic Core Storage by Preston 

formity throughout. W. Byington and C. Wilkin Johnstone 
One Hundred Channel Serial Memory 

ry o.8 ° . . Pulse Height Analyser by T. L. Emmer 
I'hreads are positioned in accordance with your requirement Nuclear Reactor Control Systems Util- 
izing Solid-State Devices by Shephen F. 

—full thread, each end, one end, center only. Malaker and Edward Rathje. 


A New Frequency-Modulation System 
for the UCRL 184-inch Cyclotron by 
Quentin A. Kerns 


We will furnish—without charge—a pilot production run of 


. . . SNGINEERING MANAGEMEN 
custom-made embossed forms to fit your particular applica- onecwmes — Yeoneihes 
tion. We will also send a winding mandrel made to the speci- ee See aaa 
. . Personal Responsibilities of the Pro- 
fications you supply. fessional Engineer by D. J. Simmons 

The Management of Basic Research by 
es . ’ . T. M. Linville 
Resinite representatives will be on hand to explain full Thé Organization and Management of 
. Engineering in a Small Company by Rod 
details on Use of Threaded Tubes, Threaded Iron Cores erick M. Scott. 
VS. Torque Control. MICROWAVE THEORY & TECHNIQUES 
















lll—FERRITES 
Behavior of Ferroxdure at Microwave 
Frequencies by Max T. Weiss 
Vv v _ Some Applications and Characteristics 


CORPORATI rene of Ferrite at Wave-Lengths of 0.87 cms 


and 1.9 ems by Clyde Stewart 





Sales Representatives in: Microwave Devices Using Ferrite and 
New England Mlesouri, Southern Ilinels, lowe: — Magnetic Field by Jorgen I 
Framingham, Massachusetts, Framingham 7091 St. Lovis, Missouri, Sterling 2318 Broadband Ferrite Characteristics by 
Metropolitan New York, New Jersey: Maryland | Murray B. Loss 
Jersey City, New Jersey, Journal Squore 4.3574 Baltimore, Morylond, Plaza 2-3211 perenne 2 of M pemeweve ‘ : = 

s an agnetic Susceptibilities of Ferrite 

Upstate New York: Philadelphia, Camden 3 Spheres by E. G. Spencer, R. C. LeCraw 
Syracuse, New York, Syracuse 76-8056 Philadelphia, Pa., Chestnut Hill 8.0282 and F. Reggia . 
Northern Ohio, Western Pennsylvania: California 
Cleveland, Obie, Atlentic 1-1060 Pasadena, California, Sycamore 8.3919 ELECTRONIC COMPUTERS III 
indiana, Southern Ohio: Canoda: The Typotron—A Novel Character Dis- 


Logansport, Indiane, Logansport 2555 Montreal, Quebec, Canade, Walnut 2715 


PRECISION PAPER TUBE COMPANY 


20356 W. CHARLESTON ST. . CHICAGO 47, ILLINOIS 


| play Storage Tube by H. M. Smith 
| Electrographic Recording by H. Epstein 





and F. T. Innes 

Surface-Barrier Transistor Computer 
Circuits by R. H. Beter, Wm. E. Bradley, 
Ralph B. Brown and Morris Rubinoff 

Semi-Conductor Diode Amplifier Con- 
siderations by Henry W. Kaufmann 

An Electronic Circuit for the Generation 


452 Want more information? Use post card on last page. March, 1955 — ELECTRONICS 








NEMS-CLARKE 


NEW MODEL NO. BD4 INCORPORATED 
187 SERIES 


vam wee 1) 71°) 4 RECHIVERS 
auatcaiaey 1 (1)) 


gives snap-action torque! 











UNEQUALED 
Now, with the addition of the new model BD4, Ledex PERFORMANCE 
Rotary Solenoids are available in seven basic sizes with in 
various degrees of rotation and torque values up to 54 eTELEMETERING 
ound-inches. This new BD4 model offers th . 
p s i wB model offers the same com eGUIDED-MISSILE 
pactness, ruggedness, versatility and dependable snap MONITORING 
action as all the previous! ilable si 
$ e previously available sizes of Ledex. eRADIOSONDE 
Torque values for normal intermittent duty and 45° stroke. RECEPTION 
OC oe : 
- Frequency verage of 55 t 
19/16) 17/ 260 megacycles, AM and FM 
—— without band changing The 167 
series t Special Purpose Re 
= eivers are 165'q eda tor opti 
WRITE FOR DESCRIPTIVE DATA TODAY! mum pertormance in telemeter 


ing juided-r lie monitoring 
G. H. LELAND, INC. oa ene ahaa 


sound rebroadcast 1} and mar 


123 WEBSTER ST., DAYTON 2, OHIO other applications calling f f 
itech tak = superior performance. The su 
—_ eee Ee perheterodyne jit assure 


o- . . ‘| lowest noise figure possible wit 
' * a | an input tube of reasonable 








j : Fee cost, ready availability, and « 
) AVIATION APPLICA Baber 
care has been exe ed to pr 
viderfor extreme sensitivity and 
linearity of ress e, and the 
: se 5 500 ohn ede . the on 
ad 0, Our facilities for manufacturing min- Se rcircuit nits bridging of 
: iature type transformers embraces iny high-impedance devic 
many different types, Our methods Only the finest ts are 
of processing and testing are posi- ied / 
° . _-.. . | a : we j ke 
tive assurance of uniformly high per- ae ae Real ' 
formance standards and long life as noneate are ahareled ual withthe 
required by military specifications. their safe desig ts: and the 
We invite your inquiries. entire assembly |s treated 1 = 
' j r ily ij and 
’ j +r tA j + 
é re } j 
naracter ! 3 } 
f th pa f at 
years he bee ’ ; 
manuta } 5 
cate eq snd « 
tror r th j 
req ? tary VICE 


NEMS- 
CLAREE 





ACME ELECTRIC CORPORATION Inoorporated 
313 WATER STREET © CUBA, N. Y. 
West Coast Engineering pane cont PRECIGION 
1375 W. Jeffer Bivd. * ngeles, Calif. 
In Conates Aaite Slocwie Corp id ELECTRONIC 
50 Northline Road * Toronte, Ontario WRITE INSTRUMENTS 
FOR FULL 
SPECIFICATIONS SILVER SPRING 
DEPT. NO. J MARYLAND 
i 
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Signposts of Quality that 
make F.C.1. Capacitors ideal 
for exacting applications. 


POLYSTYRENE CAPACITORS 


For applications where low power factor, 
low soakage, high insulation resistance 
and high capacitance stability are of vital 
importance. Voltage ranges from 100 volts 
up; temperature to 65° C. Types satisfy- 
ing MIL-C-25A specifications available. 


TEFLON CAPACITORS 


Electrical characteristics equal to those of 
polystyrene at operating temperatures up 
to 200° C. Highest possible I.R. at any 
temperature. Ideal for applications where 
high electrical qualities are required at 
ambient temperatures above 125° C. 


HIGH VOLTAGE CAPACITORS 


Employ a ‘‘high-breakdown" plastic film 
producing capacitors remarkably smaller 
and lighter than previously available. 
Operation at temperatures to 125° C, with 
voltages from 2 to 60 KV. Hermetic glass 
or plastic tube housings with wire leads 
or threaded stud mountings. 


MINIATURE CERAMIC CAPACITORS 


Mylar® dielectric capacitors housed in 
ceramic jackets with thermosetting plastic 
end fill. Specially impregnated to mini- 
mize temperature coefficient. Insulation 
resistance is maintained under the most 
severe conditions of temperature and 
humidity. *Du Pont trademark 


ELECTRICAL CHARACTERISTICS 


POLYSTYRENE TEFLON HV MINIATURE MYLAR 
Operating Temp. Range 55°C to +-85°C 55°C to +-2100°C 55°C to +125°C 55°C to +125°C 
Voltage Range, D.C 100 to 30,000 100 to 30,000 2 KV to 60 KV 100-600V 
Capacitance Range 001 to 20 MF 001 to 20 MI 0001 to 0.1 MF 0001 to 1.0 MF 
Power Factor 02% @ 1 KC 02% @ 1 KC 0.3% @wiKC 03% @1KC 
Dielectric Absorption 01% 01% 01% 0.1% 
Voltage Derating at 85°C none none 10% none 
Voltage Derating at 125°C not operable none 66% 30% 
Voltage Derating at 150°C not operable none not operable con 
Voltage Derating at 200°C not operable 33% not operable not operable 
Temperature Coefficient 100 PPM/°C 100 PPM °C + PPM °C +60 PPM/°C up to 70°C 
1.R. at Room Temperature 10* megohms/MF 10* megohms MF 10* megohms/MF 103 megohms we 
Capacitance Stability 01% 01% 05% 02% : 


When your industrial capacitors specs. call for precision and stability, specify FCI. 
Excellent delivery on standard or special types— Capacitors made to your specifications. 


For more complete technical dota, write for catalog. 


3400 Park Ave., New York, N.Y 


TU 1a a 
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PLANTS AND PEOPLE (continued) 


of Functions of Several Variables by Hans 
F. Meissinger. 


Thursday Afternoon, March 24 


MEDICAL ELECTRONICS I 
GENERAL 

New Linear Electron Accelerators for 
Radiotherapy by John C. Nygard, M. G 
Kelliher and L. 8. Skages . 

Cineradiogragny by L. B. Lusted, E. R 
Miller and Ek. Nickel 

The Use of U-V Microspectrophoto 
graphic and Phase and U-V_ Television 
Densitometry Techniques in Medical Re 
search by Philip O’B. Montgomery 

Application of the Television Ultraviolet 
Microscope to the Direct Visualization of 
Cytological Absorption Characteristics by 
George Z. Williams 

Some Applications of Scanning Tech 
niques in Instrumentation by C. Berkley 
and H. P. Mansberg. 


ENGINEERING MANAGEMENT Iii 
SYMPOSIUM: MANAGEMENT SELEC 
TION AS VIEWED BY PSYCHOLOGISTS 

AND ENGINEERING EXECUTIVES 

Selection of Technical Managers as 
Viewed by a Personnel Psychologist by 
A. P. Johnson 

Psychological Means for the Selection 
of Managers by John C. Flannigan 

Selection of Engineering Executives by 
Leroy N. Vernon 

Balance in Management Selection by 
Ronald L. MeFarlan 

The Selection of Technical Management 
Personnel by Dean E. Wooldridge 


ELECTRON DEVICES IV 
TRANSISTORS 

Thermal Properties of Semiconductor 
Diodes by J. N. Carman and W. R. Sittner 

Grain Boundaries and Transistor Action 
by Herbert F. Matare 

Developments in Silicon Junction Diodes 
and Power tectifiers, by H. Gunther 
Rudenberg 

Comparative High-Frequency Operation 
of Junction Transistors Made of Different 
Semiconductor Materials by L. J. Gia- 
coletto 

Characteristics and Some Applications 
of Fused Junction PNP Germanium Tran 
sistors for High Frequency Use by R. D 
Greene 


COMPONENTS PARTS II-—GENERAL 

A Miniature Precision Delay Line by 
James B. Hickey 

Criteria And Test Procedures For Elec- 
tro-Magnetic Delay Lines by Norman Gaw 
and David Silverman 

Evolution of Selenium Rectifier Voltage 
Ratings by Norman Bechtold 

A Precision Deflection Yoke by Harold 
J Jenzuly 

Ceramic-To-Metal Seals For Magnetrons 
by Leo J. Cronin 


INFORMATION THEORY III 


Communication Theory Model and Eco 
nomics by Samuel Bagno. 

Removal of the Redundancy Due to 
Intersymbol Interference by H. Davis and 
D. L. Trautman 

Noise Through Nonlinear Devices. by 
Ralph Deutsch 

Linear Filter Optimization with Game 
Theory Considerations by M. C. Yovits and 
J. L. Jackson 

The Effect of AGC on Radar Tracking 
Noise by R. H. DeLano and I. Pfeffer 


MICROWAVE COMMUNICATIONS AND 
SYSTEMS 

Evaluation of Survey Methods for Use 
in Microwave Path Analysis by W. C 
Eddy : 

A Monopulse Radar Technique by R. M 
Page 

A Frequency Selective Directional Cou 
pler for Multiplexing by Herbert J. Carlin 

Application of Ferrites for Audio Modu 
lation of Microwaves by Philip Zirkind 

A Narrow Band Radar Relay System by 
J. L. MeLucas and C. W. Doerr 


AERONAUTICAL & NAVIGATIONAL 
ELECTRONICS II-—NAVIGATION 
An All Weather Radio Sextant by D. O 

McCoy 
A UHF Ground Based Automatic Direc- 

tion Finder by L. Cattoi 
Wullenweber Type Ultra High Fre 

quency Radio Direction Finder by Richard 

C, Benoit, Jr. and W. M. Furlow, Jr 
High Precision Computer for Automatic 

Solution of the Celestial Triangle by Gene 

R. Marner 
Janico: A High Precision Lightweight 

Aircraft Navigational System by Donald 

H. Jacobs 
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BY CONTINENTAL! 


“MILITARY” HOOK-UP 
WIRE or CABLE — 300V to 2,500V 
AWG sizes 24 to 6 inclusive; Thermo- 
plastic or Synthetic Resin insulation; 
unbraided or with Cotton, Glass or Rayon 
braid, or Nylon jacket; also 
HEAT- & MOISTURE-RESISTANT 
WIRES, CABLES & CORDS for 


Air Conditioners, Airplanes, Bakeries, 
Bake Ovens, Ballast Transformers, Boiler 
Rooms, Busses, Central Stations, Clothes 
Dryers, Commercial Refrigerators, Cranes, 
Dry Kilns, Electric Furnaces, Electric 
Motors, Electric Ranges, Electronic Equip- 
ment, Hair Dryers, Heat Controls, Heat- 
ing Elements, Infra-red Heat, Lighting 
Fixtures, Locomotives, Mercury Switches, 
Motion Picture Machines, Oil Burners, 
Panel Boards, Paper Mills, Power Houses, 
Pyrometers, Radios, Range Lights, Range 
Timers, Resistance Soldering, Restaurant 
Equipment, Rheostats, Sewing Machines, 
Show Case Lights, Smokehouses, Solder- 
ing trons, Spotlights, Stage Lights, Steel 
Mills, Switchboards, Table Stoves, Tele- 
vision Sets, Thermostats, Toasters, Waffle 
Irons, Water Heaters, ef cetera ad in- 
finitum 


HOYT NO. 641 


— INSULATED WIRE 
with such a tolerance? — 


Some engineers would say “can't be done;” 
others “wish we could count on it! 


Well, in CONTINENTAL NYLON 
INSULATED WIRES, it is maintained, 
and you can count on it: outside diameter 
precisely as specified, to within one 
thousandth-of-an-inch either way That's 
typical of the dependability of Continental's 
entire line 


Write, wire or phone about your 
specific requirements! DEPT. L 


CONTINENTAL 


WIRE CORPORATION 
Plants at YORK, Pa., 


& WALLINGFORD, Conn 
SALES: Box 363, Wallingford, Conn. 
Phone 9-7718 


MILLIAMMETER 


Featuring a handsome, polished 
Styrene case and an extra-long, 
41” scale, this new HOYT Mil- 
liammeter provides “Big Meter” 
visibility at reasonable price. Anti- 
static treated Case available with 
i-stud or alternate 2-stud mount- 


ing. Larger Dial with 46% more 
area for multi-band scales. Accu 
rate, d’Arsonval and repulsion 
movements on jeweled bearings. 
A.C. or D.C. in all standard 
ranges. 


HOYT ELECTRICAL INDICATING INSTRUMENTS 


For your particular requirements, 
HOYT Panel and Portable Meters 
provide superior service at reason- 
able cost: Voltmeters, Ammeters, 
Microammeters—Moving-Coil, Re- 


pulsion or Rectifier Types—Sup- 


pressed Zero and Differential Meters 


a variety of Cases, round and 


square, 2)” to 6” in diameter . . . 


carefully designed and accurately 
made, Write today for literature and 
prices on HOYT Meters you need. 


HOYT ELECTRICAL INSTRUMENT WORKS 


SALES DIVISION 
BURTON-ROGERS COMPANY 


42 CARLETON STREET @ CAMBRIDGE 42, MASS. © U.S.A 
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9503 W. JEFFERSON BLVD 


RELIABLE AND 
SPUR aaa 


AM he eS 


I 


a iy’ 


STC ERMC mn tat a 


eC 


Taga 
Uta 


MENT DIV oi. me), 


MERICAN 
ELECTRONICS INC 

D 
CULVER CITY, CALIF 
Telephone: TExas 0-558) + VErmont §-6402 


Engineering Offices in Principal Cities 





In Socket Screws & Keys 


ALLEN 


Don't take it for granted that any hex 


socket screw is an Allen. Your Allen | 


Distributor alone can offer you 


1, ALLENPOINT SET SCREWS with the new 
smaller point — proved by impartial 
laboratory tests to have greater lock- 
ing power and vibration resistance, 
plus uniformly high shaft holding 
power, compared with conventional 
cup point screws and those with ser- 
rated or angled points. 


. LEADER POINT CAP SCREWS, for substantially | 


reduced chance of thread injury or 
damage to threaded holes. 


. AULENOY STEEL — with the strength | 
and temper to permit the use of | 


smaller sizes, and make button head 
and flat head screws practical despite 
necessarily shallower sockets. 

. ALLEN PROGRESSIVE PRESSUR-FORMING, pro- 
ducing contoured uncut fiber flow, 
from head to point. A process origi- 
nated and perfected by Allen. 

Be sure to get Allens in the black and 

silver striped box, sold only through 

leading Industrial Distributors. Write us 
for technical information. 


ALLEN 


MANUFACTURING ee. 
Hartford 2, Connecticut, U.9-"- 








NEW BOOKS 


Electronic Measuring 
Instruments 


By E. H. W. BANNER. Chapman & 
Hall, London, England 1954, 395 p, 
45e. 

AS THE AUTHOR points out in the 
preface, this book is an out-growth 
of public interest in a survey of 
the field of electronic instruments 
published in Electronic Engineer- 
ing in May 1950. 

The author, a consultant, has 
paid tribute to the assistance rend- 
ered by his colleagues, Messrs. 
Carter, Reyner and Walker, in com- 
piling chapters on their specialty 
fields of vacuum tubes, cathode 
ray tubes and instruments, and 
photo-electric devices, respectively. 
A notable section is also contributed 
by Dr. Denis Taylor of the Atomic 
Energy Research Establishment, 
England on radiation and nucleonic 
measurement devices. 


Contents 


This book is essentially a survey 
of the field of electronic measuring 
instruments and should not be con- 
fused with a teaching textbook or 
scientific treatise. The working is 
entirely descriptive, with scarcely 
any formulas or mathematics. It is 
clearly the object of the author to 
give mention in passing to as many 
electronic instruments as possible. 
This is certainly redeemed by a 
good bibliography which allows a 
reader to obtain fuller knowledge 
of any particular instrument. 

The title, incidentally, seems 
somewhat of a misnomer to the re- 
viewer since notable omissions in 
the treatment include radio test 
equipment such as signal generators 
and oscillators. Indeed, most of the 
treatment leads up to the detailing, 
in the latter half of the book, of 
nucleonic measuring instruments of 
British design circa 1951-1952. 

Succinctly, the book divides into 
some four parts. 

Part I, touching on electrical in- 
dicating mechanisms rather lightly. 

Part II, dealing with the com- 
ponents that might go into the elec- 
tronic part of any measuring in- 


you can make 

a molded open 
type transformer 

to pass grade I 
humidity specs 

of mil-t-27? 


When you see the CLIPPER 
transformer, you'll understand 
how it’s done— 

by Sterling alone. 
@ Contour hugging compound 


@ 50% less weight and 
volume 


@ 150°C continous operation 
@ Hermetically sealed 


@ The CLIPPER is one way 
Sterling can solve YOUR trans- 
former problem. 


@ Try us for your specials, your 
short runs. We’ve built an impres- 
sive reputation engineering and 
manufacturing special transformers 
for all industry. 


@ Samples delivered in 1 to 3 
weeks. 

@ Sce our display at the IRE 
Show — Booth 99 — Kingsbridge 
Palace. 


Jie 


Mi 


| TT 
Sik 
TRANSFORMER 
CORPORATION 


297 North 7th Street 
Brooklyn 11, N. Y. 


*Our phone number is STagg 2-4200 


Want more information? Use post card on last page. 
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NEY’S small parts 
play a BIG part 


in precision 
instruments B PRECISION 
ih M1 Lae 
Gacpulane soeies ot oboe ehhh 
now in large-s ale production via - ” - Will it ESE | mi 


They are rugged potentiometer 


type instruments chosen for their ne 5 ' é 2 : be) Al SHOW 


reliability and precise performance 
For the double-contact wiper of the potentiometer Genisco selected sd SPP ey a GENERATOR 
Ney’s Precious Metal Alloy Paliney #7* because it provides the im MODEL SG-25 10 KC-50 MC 
portant advantages of holding noise at a minimum, excellent linearity, 
long life and satisfa tory pert rmance in temperatures [rom 65° | 
to + 200° I 

Ney Precious Metal Alloys have high resistance to tarnish, are 
unaffected by most industrial corrosive atmos} heres, and have ideal 


a ied 


electrical characteristics. These precious metal alloys, developed by 
Ney especially for precision instruments, have been fabricated into 


slip rings, wipers ontacts brushes, commutator segments and simi 
lar components. Call the Ney Engineering Department for the selec 
tion and design of the right Ney Precious Metal Alloy which will 
improve the characteristics and prolong the life of your precision 
instruments 


THE J. M. NEY CO. @ 179 ELM ST., HARTFORD 1, CONN. tah Eee ee a | 


Specialists in Precious Metal Metallurgy Since 1812 Cl er rf 
Trade Mark Tu 


6nysse 


ae LVL) ite 


MODEL CS.200 0.1000 MC 


Designed for low capacitance, high insulation resistance, low at- 
tenvation—in plastic or rubber insulation to stand severe service 


T-V LEAD-IN CABLES ae 
Furnished only in pure virgin polyethylene to insure best elec- ag. CRYSTAL DETECTOR iL aE 


trical properties and long life under severe operating conditions Wet laave men RT nT 


T-V LEAD-IN CABLES 


Made hollow, of pure virgin polyethylene, for maximum efficiency 
in receiving Ultra High Frequency signals 


INTERCOMMUNICATION 
CABLES 


These quality cables are made in various constructions, utilizing 
plastic insulation for both conductors and jocket 


SHIELDED = 2 rrr | Me) ea 
INTERCOMMUNICATION 


When installation conditions dictate, shielded cables are recom- UT of aT aT Test 
mended. Made with internal or external shield—2 ond 3 conductors Equipment. 


Ade ty RF i. 6 No Write for details to 


TI aL ATS Liye 


50 Church Street New York 7, N. Y. CORPORATION 


Ak Pe eee | 
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YOU'LL SEE MANY NEW 
LAVOIE DEVELOPMENTS AT 

BOOTHS 400, 401, 500 
PRODUCTION ROAD, |. R. E. SHOW, Mar. 21-24 


... Like the LA17 


Spectrum Analyzer 





A bench and field instrurnent in which impres- 
sive reductions in size, weight and power have 
been made. The entire instrument is contained 
in two sliding drawers, mounted in a case that 
is but 25” high, 19” wide and 18” deep. NO 
CHANGING OF TUNING HEADS OR DRAWERS IS 
REQUIRED, SINCE ALL RF HEADS ARE CONTAINED 
IN A SINGLE DRAWER. Frequencies are read in 
ONE direct-reading illuminated dial, with an 
accuracy of -t 1%, 


Like the 


NEW CRYSTAL OVEN embodying advanced technical improve- 
ments with notable economies of size and weight. And the 


NEW MOISTURE PROOF CONTAINER providing pressur- 
ized protection for delicate electronic instruments, as well as a 


NEW AUTOMATIC SYNTHESIZED TUNER 
THE BAT New lightweight, low-priced MARINE RADAR 
and a complete showing of time-tested Lavoie engineered 


ELECTRONIC INSTRUMENTS 


MORGANVILLE NEW JERSEY 
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NEW BOOKS (continued) 


strument, together with a very good 
description of some basic compo- 
nents required in nucleonics, such 
as radiation detectors. 

Part III, covering the marriage 
of indicating mechanisms, elec- 
tronic and nucleonic components to 
cover the field of nucleonic detectors 
and measuring equipment. 

Part IV, dealing with various 
electro-mechanical transducers, 
counters and scalers that come un- 
der the heading of quasi-electronic 
devices. 

Summary 

The book gives an extended sur- 
vey of British practice up to 1951- 
1952 with a full bibliography. The 
book describes fully the method of 
operation of these instruments but 
quotes little in the way of end re- 
sults, almost nothing in the way 
of mathematical equations and does 
not say too much on the limitations 
of usage. It, however, does have a 
very considerable appeal to the 
engineer seeking to enlarge his 
knowledge of the boundaries of the 
electronic field and above all, gives 
a good picture of the British con- 
tribution to the science of radiation 
and nucleonic measurement, up to 
1952.—R. C. LANGFORD, Weston 
Electrical Instrument Corp., New- 
ark, N. J. 


Acoustics 


By Leo L. BERANEK, McGraw-Hill 
Book Co., New York, N. Y., 1954, 481 
p, $9.00. 
THIS BOOK constitutes the subject 
matter of a course that the author 
taught to seniors and first-year 
graduate students in electrical en- 
gineering and communication phys- 
ics at the Massachusetts Institute 
of Technology. Accordingly, the 
general format is that of a textbook 
rather than a reference book. This 
treatment is emphasized by 104 
problems at the end of the book 
illustrating the application of the 
subject matter of each chapter. Al- 
though there are many references 
to contemporary publications, the 
usefulness of the book as a refer- 
ence text is reduced somewhat be- 
cause many important references 
are omitted. 

The first chapter includes a gen- 
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Need special 





transformers fast? 


You can get them from us, engineered to 
your specifications and produced faster 


than you may think possible. 


Our staff of design engineers have long 
experience in communications. They know 
how to design around special problems of 
size, weight, high voltage or temperature; 
and they understand over-all circuit re- 
quirements. They can design what you need. 

And our manufacturing and inspection 
facilities can put the engineers’ design into 
quality-controlled production in a remark- 


ably short time. 


When you have a transformer problem, call on 


entteenrs 


ELECTRONICS & TRANSFORMER CORP 


Dept. E-3, Caledonia, N. Y. 


Specialists in the ) 
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SIGMUND COHN CORP, Metottersisss end 
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THE DURO-POCKET STAMP 


THE PIN & PEG 


-NEW!ENGRAVED 
Vinylite 


INSPECTION 


STAMPS 


Are better than rubber 
3 ways 


ENGRAVED Vinylite IS ACID-PROOF 


Acid etching inks, used for permanent 
stamping on metal and all non-porous 
surfaces will eat away at rubber 
Vinylite resists this action-—gives 
longer life by far! 


ENGRAVED Vinylite STAMPING 
GIVES RAZOR-SHARP 
IMPRESSIONS EVERY TIME 


Opaque inks will clo } shallow 
rubber stamp faces rapidly. Our 
deep-molded engraved VINYLITE 


| stamp faces have more than three 


times the depth of ordinary rubber stamps. 
Markings always remain super sharp 

an important advantage since this 
mark is a permanent record of your 
inspector's approval 
ENGRAVED Vinylite HAS CUSHION. 
LIKE RESILIENCE 
Our VINYLITE molding process includes 
a timed curing that imparts to this 
versatile plastic all the elasticity of 
rubber. Resilient VINYLITE resists 
abrasive action, conforms to irregular 


surfaces ... and lasts much longer! 


Engraved Vinylite stamp faces are 
adaptable to any marking device. 
They can be used to stamp on 
every surface, metal, wood, 
fabric, paper, plastic, etc. 


SEE US 


AT BOOTH 95 


at the IRE 


KRENGEL MANUFACTURING CO., INC. 7,, 
Dept. 1G, 227 Fulton St., New York 7,N.¥. CO 7-5714 
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| NEW BOOKS (continued) 


eral introduction and the termi- 
nology of acoustics. The author 
promotes the MKS system of units, 
but fortunately he has not aban- 
doned the CGS system because the 
latter system is particularly useful 
in the design of sound reproducers. 

The second chapter includes the 
development of the fundamental 
wave equation in one and three di- 
mensions, a solution of the wave 
equation, the resultant expressions 
for the pressure, particle velocity, 
intensity and energy density in 
plane and spherical waves and some 
considerations of the expressions 
for standing waves. 

The third chapter deals with elec- 
tro-mechano-acoustical circuits. Use 
is made of analogies with electrical 
circuits in the solution of the prob- 
lems of mechanical and acoustical 
vibrating systems. The author in- 
troduces and uses both the imped- 
ance and mobility analogies. In 
this connection, the use of symbols 
in acoustic and mechanical net- 
works is developed to a very high 
order by the author. 

The fourth chapter involves the 
radiation of sound from simple, 
doublet, multiple, piston, curved 
and horn sources. Included is a 
consideration of the directivity 
index. 
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Now... lete protection in the 
caution rare transistors, vacuum 
tubes and delicate instruments under 
dust-free, low-humidity or inert gas 
conditions with LENNARD CONTROLLED ATMOSPHERE enclosures. Join 
Lennard Hoods together to form an adaptable, portable assembly 
line anywhere in your plant . . . regardless of dust or humidity con- 
ditions. And best of all, Lennard means MINIMUM INVESTMENT, 
especially under the new ‘‘RENTAL-PURCHASE-PLAN.”’ 


CHEM-INERT OPTICS 


FOR METER WINDOWS, INSTRUMENTS and LENSES .. . LEN X-1 
. » » A thermoset transparent plastic with 40 times the abrasion 
resistance of acrylic materials. FOR U H F INSULATION, INSPECTION 
WINDOWS and COIL FORMS...LEN X-2...a transparent polysterene. 


Acoustic Elements 


The fifth chapter is devoted to a 


FOR HOT FORMABILITY and IMPACT STRENGTH in INSTRUMENT WIN- 
DOWS ... LEN X-3 .. . a thermoset transparent plastic with excep- 
tional abrasion resistance. FOR TEMPERATURES UP TO 450°F 


LEN X-4. . . an exceptional material with extraordinary chemical 
resistance. 


WRITE FOR FREE SAMPLES and PROPERTY DATA SHEETS. 


complete exposition of the acoustic 
impedance of various acoustical ele- 
ments. However, there are no con- 
siderations of the vibrations of 
bars, plates, membranes, etc used 


| in transducers. 
Microphones, direct radiator and 
aaah ls PLASTIC MOLDINGS | horn loudspeakers and enclosures 


| are considered in the next four 
* Injection * Compression * Vacuum Forming * Transfer + Fully-Automatic | chapters. The principles of some 
of the common microphones are de- 
veloped. However, descriptions of 
many important microphones are 


omitted. The outstanding feature 
We will immediately supply quotations upon any written request or in these chapters is the original and 
drawings and specifications. The experienced engineering staff of the satelite : : 
P.M. Lennard Co., the comprehensive plastics organization, is ever ready very extensive consideration of 
to assist you with your plastic problems. baffles and enclosures for direct- 
radiator loudspeakers. A large sec- 
tion is devoted to the bass reflex 
enclosure. 

The consideration of sound fields 
in both small and large rooms is 
very complete. This chapter con- 
siders the normal modes and normal 





To fit your specifications — A complete molding service to fill all your 
needs . . . from G.P. Phenolics to rubber compositions, from Styrene to 
Kel-F. If cost and quality are factors . . . your source is undoubtedly 
LENNARD. 


1LR.E. SHOW, BOOTH a KINGSBRIDGE PALACE 





460 Want more information? Use post card on last page. March, 1955 — ELECTRON'CS 








ELECTRONICS — March, 1955 





' SUPERIOR 


manufactures quality electronic 


GUN MOUNTS 


SUPERIOR offers the CRT industry a complete line of precision- 


engineered magnetic, electrostatic and color gun mounts 


Magnetic and electrostatic mounts are available with either 


ceramic, pyrex cane glass or multiform glass insulators 


You will enjoy dependable service and complete satisfaction 


when you order from SUPERIOR. Call upon us to meet your 


most exacting requirements. 


SUPERIOR ELECTRONICS 


208-212 Piaget Avenue - 


CLIFTON, N. J. 


- GRegory 2-2500 





This ONE instrument checks Ae IF, 
Pee a Ce 


MODEL 82 


SPECIFICATIONS 
FREQUENCY RANGE: 20 cycles to 200 Ke. in four 
ranges. 80 Ke. to 50 Mc. in seven ranges 
OUTPUT VOLTAGE: 0 to 50 volts across 7500 ohms 
from 20 cycles to 200 Ke. 0.1 microvolt to | volt across 
50 ohms over most of range from 80 Kc. to 50 Mc 
MODULATION: Continuously variable 0 to 50% from 
20 cycles to 20 Ke 
POWER SUPPLY: 117 volts, 50/60 cycles. 75 watts. 
DIMENSIONS: 15° x 19" x 12”. Weight, 50 Ibs. 


Generator . 


20 cycles-50 mc. 


FEATURES: 


Continuous frequency 
coverage from 20 cycles 
to 50 me 


Direct-reading individu- 
ally calibrated dials. 


Low harmonic content 
Accurate, metered output 


Mutual inductance type 
attenvator for high fre- 
quency oscillator. 

Stray field and leakage 
negligible 


Completely self-contained. 


MEASUREMENTS 
CORPORATION 


Laboratory Sando 


BOONTON 


NEW JERSEY 


Want more information? Use post card on last page. 


@ Precision 
@ Stability 


| MOLDED RESISTORS: 


oa 


RATING —1 watt. 


TEMPERATURE COEFFICIENT—From approx. 
+0.1%/°F for 5000 ohm values to ap- 
prox. —0.2%/°F for 10 megohm values. 


VOLTAGE COEFFICIENT—Rated at less than 
0.02% Volt. 


UPPER TEMP. LIMIT—170°F for continuous 
operation. 


NOISE LEVEL —Low noise level inherent, 
but at extra cost we can test and guar- 
antee standard range resistors with “less 
noise than corresponds to a resistance 
change of 1 part in 1,000,000 for the com- 
plete audio frequency range.” 


VALUES 
Standard Range — 1000 ohms to 9 
megohms. 
Extra High Value Range —Up to 
10,000,000 megohms. 

For details write for Bulletin 5409. Dept. R 

SEE IT AT THE IRE SHOW 
These resistors and other $.S.White products 


for the electronics industry will be displayed 
at the IRE Show 


BOOTH 707 — AIRBORNE AVE. 
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Announcing ... quick deliveries on ae contin 
CO e model frequencies in a room, the transient 
and steady-state sound pressures 
278 and the reverberation characteris- 

“CONTROLLER” 


tics. This is followed by a descrip- 
VHF-AM 2-WAY RADIO 


tion of the effects of air and 
for airport vehicles and base stations 


boundary absorption. The perform- 
ance of directional and nondirec- 

LOW DRAIN ON CAR BATTERY 

PLENTY OF POWER OUTPUT 













tional sound sources in a room is 
also given. The final section in this 
chapter covers the transmission of 
sound through walls between 
enclosures. 

Chapter eleven contains an excel- 
lent exposition of a subject of 
timely interest, namely, noise con- 
trol. The subject matter of this 
chapter includes: noise control pro- 
cedures, power levels of typical 
sound sources, acoustic transmis- 
sion paths both indoors and out- 





Mobile Package 


—*375 










F.OB. Coral Gables, partial list of purchasers of model 278 
plus State, Federal 













taxes VHF-AM aeronautical radio equipment: doors, mufflers, ducts and filters 

Municipal Airports The next chapter on measure- 
Lockheed Air Terminal, Burbank, Calif. Port of Oakland, Oakland, Calif. ments describes the selection and 
Haweli Aeronautical Commission, Honolulu Geiger Field, Spokane, Wash. calibration of apparatus s 
Miami International Airport, Miami, Fla. Port of Seattle, Seattle, Wash. sinintnneniiie ry I s for the 
Tucson Municipal Airport, Tucson, Ariz. City of Syracuse, Syracuse, N. Y. 7 , of sound pressure, 
Memphis Municipal Airport, Memphis, Tenn. City of Phoenix, Phoenix Ariz. power levels and frequency analyz- 
Palisadoes Airport, Kingston, Jamaica Tulsa Municipal Airport, Tulsa, Okla, ers. The factors involved i th 

Atlanta Municipal Airport, Atlanta, Ga. City of Dayton, Dayton, Ohio use of th dad in e 
Ft, Wayne Municipal Airport, Ft. Wayne, Ind. City of San Diego, San Diego, Calif. oe e sound level meter are 
City of Niagara Falls, Niagara Falls, N. Y. City of Pendleton, Pendleton, Ore. outlined. The reciprocity theory is 
Wichita Municipal Airport, Wichita, Kan. City of Madison, Madison, Wisc. developed nd neal J y is 

City of Jacksonville, Jacksonville, Fla. Philadelphia International Airport , pplied to the cali- 


bration of microphones. 

The last chapter covers the sub- 
jects of hearing, speech intelligibil- 
ity and psychological criteria. The 


City of Colorado Springs, Colorado Springs, Colo, City of Omaha, Omaha, Nebraska 
Airlines National Terminal Service Co., Willow Run Airport, Detroit 







Airlines 





Eastern Air Lines, Miami, Fla. Chicago & Southern Airlines, Memphis, Tenn. subjects c . : 

American Airlines, New York, N. Y. Capital Airlines, Washington, 5. ¢. , J cts considered include the fol- 
National Airlines, Miami, Fla. Cuba Aeropostal, S. A., Havana, Cuba lowing: thresholds of hearing 
United Air Lines, Denver, Colo. “Q" Airways, Havana, Cuba pitch, loudness, differential tee ’ 


Delta Air Lines, Atlanta, Ga. 


Maritime Central Airlines, Ltd., Charlottetown, P.E.1., Canada oe mating, yom eateltigibit- 
ity, the effects of noise, tolerable 


noise levels, ete. 















Aircraft Manufacturers 


Douglas Aircraft, Tulsa & Lakewood, Col. Hayes Aircraft Corp., Birmingham, Ala. The book clearly and concisely 
The Glenn L. Martin Co,, Baltimore, Md. Bell Aircraft Corp., Buffalo, N. Y. presents the basic h sel; 
Boeing Airplane Company, Wichita, Kan. Lockheed Aircraft Corp., Burbank, Calif. aie ’ vasic t eory and appli- 
Keiser Manufacturing Co., Willow Run, Mich. Canadair Ltd., Montreal, Canada cations of modern acoustics. The 
North American Aviation, Columbus, Ohio Piasecki Helicopter Corp., Morton, Pa. book is well illustrated eal aie 












forced by an extensive list of prob- 
lems illustrating the subject mat- 


ter of the book.—Harry F. OLson 
RCA Laboratories, Princeton N. I. 






Government Agencies 
United States Air Force United States Navy 

Civil Air Patrol Civil Defense Departments 

Institute of Inter-American Affairs, Tegucigalpa, Honduras 

Telecommunications Dept., Nassau, Bahamas 

Civil Aeronautios Administration, Alaska, Honolulu, Wake Island, Jamaica, N. Y., etc. 











Miscellaneous 


Nelson Specialty Co., San Leandro, Calif. Aerodex, Inc., Miami, Fla. Ult s , 

General Precision Lab., Pleasantville, N. Y. Garner Aviation Service, Bartow, Fla rasonic and Ultrashort 
Atlantic Aviation Service, Wilmington, Del, Wings, Inc., Ambler, Pa. Waves In Medicine 

Timken Roller Bearing Co., Canton, Ohio Omni-Ray, Zurich, Switzerland 






| By JOHANNA M. VAN Went, M. D 

Director, Institute for Physical Medi. 
cine and Rheumatism, Amsterdam 
Elsevier Publishing Company, N. Y., 


MANUFACTURERS OF RADIO ( ital iaaae 


M THIS BOOK shows clearly an uncriti- 
fee e's ‘ in cal acceptance of publi ‘lai 
- ’ oy | ¥ published claims 
nue ur Y 1 YN . , my y\ Ne nc. for ultrasonic therapy. Besides a 
lack of analyses of others’ results, 
the book exhibits an almost com- 
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Specialists in design- 
y ing and manvufactur- 
ing All-Purpose Fas- 
teners and Mounting 
Lugs. Tooled to produce 
over 1,000 sizes and 
styles of Spade Bolts 
in any finish, material 
or quantity. 
OTHER PRODUCTS 


Swlasal -wawe 


WIRE STRIPPERS & CUTTERS 


* TOOLS AND DIES 
© METAL STAMPINGS 
© WIRE SPECIALTIES 
© REPLACEMENT TIPS 
for Electric Soldering Irons 


Send somples or specifications for quotations. 
Descriptive bulletin on request. 


WENCO MANUFACTURING CO 


* 1133 W. Hubbard St., Chicago 22, Ill.,U.$.A 
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© 
PROCESS 


PERMANENT MARKINGS 


@ DIALS 
@ PANELS 
@®cHASSIS 
@SCHEMATICS 
INSTRUCTION 
PLATES 
oe PRINTED CIRCUITS 













FLUORESCENT AND 
RADIUM APPLICATION 


* LOW COST 
« PERMANENT 
e CLOSE TOLERANCE 


COMPLETE ART DEPT. AND 
TYPE SETTING FACILITIES 
DESIGN ASSISTANCE 
METAL PREPARATION 
SPRAY FINISHING 
FULL COMPLIANCE 
TO GOVT. SPECS 
SK FOR 


A 
LITERATURE AND 
FREE SAMPLES 


& PHOTO CHEMICAL PRODUCTS 


479 WALTON AVE 1715 BERKELEY ST 
3 LUDLOW 5.0200 EXBROOK 5.0919 
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BRAZILIAN 
QUARTZ CRYSTAL BLANKS 


LOWEST WORLD 
MARKET PRICES 


| SPECIFICATIONS 
100°, GUARANTEED 


Your inquiries are solicited on quartz crystal blanks. We meet the most stringent specifications, 
as we are equipped with precision instruments and the most modem X-ray apporatus, 
especially designed for the purpose. These blanks are made from the finest category 16 Brazil- 
ion quortz, superior to any in the world. They have absolutely no flaws and are free of both 
electrical and optical twinning. Specifications are 100% guaranteed 
Delivery is prompt, depending on severity of specifications and size of order. 
Please address your inquiries directly or to our agents, as listed below: 


RADIO CRISTAIS DO BRASIL, S.A. 


Rua Dr. Satamini, 64 Caixa postal 1965 
RIO DE JANEIRO, BRAZIL Cable address: CRISTALBAR 
U.S.A. 


Anasce Corporation 
80 Wall Street 
New York 5, N. Y 


Belgium ltaly 
Etablissements Meeis ing. E. Koriller 
Société Anonyme Vie Borgonveve, 4 
2, Rue Montagne du Parc Milano 
Bruxelles 
Sweden 
Cap. Thorsten Axson Johnson 
Kefvinge — Stocksund 


France 

Société France-Brési! 
56, Rue de Rome 
Poris (8e.) 


England 

Piezo Limited 

26, St. Albans Road 
Watford, Herts 


AUDIO—POWER 
PULSE 
Transformers and Inductors 
High Temperature—Miniaturized 
Encapsulated Units. 


SEE US AT 
THE IRE SHOW 
Kingsbridge 


Palace 
Booth #31 
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| WHATEVER YOUR REQUIREMENTS 


LARGE OR SMALL 


| 
WE MAKE THEM ALL! 


FACILITIES AT INSULINE ARE 
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over 2000 different products eact 
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Yes, Insuline is ready,.,and uniquely 
qualified to meet the ever-growing 
needs of the electronic industry. Why 


not send us your next problem for 
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NEW BOOKS (continued) 


plete absence of scientific thorough- 
ness. 

The above defects may be indi- 
cated by the following two quota- 
tions: Page 38: “Krusen et al. re- 
port on investigations in which a 
very high dosage was given pur- 
posely; various changes were 
found.” Page 110: “Of the other 
cutaneous affections which have 
been treated with ultrasonic waves 
by various therapists, the following 
are mentioned: Personal experi- 
ence. Two patients were treated. 
Satisfactory results.” These quota- 
tions have not lost meaning by be- 
ing taken out of context. 

The bibliography in fine print 
covers 86 pages. The book appears 
to be of value only as an annotated 
bibliography.—W. E. GILSON, M.D., 
University Hospitals, Madison, 
Wis, 


Methods of 
Theoretical Physics 


By P. M. Morse AND H. FESHBACH, 
McGraw-Hill, N. Y., 1953, 1,978, pages 
in two parts, $15 each part. 

FOR MANY YEARS, the mimeo- 
graphed notes on theoretical physics 
by Morse and Feshbach have 
proven invaluable as a source of 
reference material to research 
workers in the field of advanced 
waveguide theory and propagation 
theory. These notes, which were 
originally used in the graduate 
school at MIT, have been greatly 
expanded and form the basis for 
the present two-volume treatise. 
These volumes will prove useful, 
not only to the workers mentioned 
but to all those who apply mathe- 
matical methods to physical prob- 
lems. 

Until recently, the only extensive 
advanced treaties on mathematical 
physics have been written in Ger- 
man. Although graduate students 
are supposed to have a reading 
knowledge of German, this _ re- 
viewer has yet to meet very many 
who professed to be really expert at 
the language. While such books as 
those by Frank and von Mises or 
Courant and Hilbert have been the 
bible of many mathematical physi- 
cists, it is safe to say that the aver- 
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0.1 Microsecond Resolution 
SPECIFICATIONS Model 412 


INPUT CIRCUIT 
POLARITY: Positive, neg. also avail. 
AMPLITUDE: Minimum amplitude of 5 
Volts required at low counting rates, 
increasing to 10 volts minimum at 


in E NCAPSULATION* 


. . « for the most exacting requirements of the elec- 
tronic industry. 


































Impervious to climatic destruction—greater me- 


chanical strength—improved appearance—reduction the maximum counting rate 
in size and weight—tamper proof—are but a few of on RATE OF RISE: Minimum 
the advantages of this LESS COSTLY. modern INPUT IMPEDANCE Greater than 5000 
method of HERMETIC SEALING. adaptable to the ohms 

RESOLVING TIME: 0.1 wsec 
smallest component or the largest assembly. MAXIMUM ACCEPTABLE UNIFORM RATE 

Ome or 10° counts/second, no 

Our engineers will be pleased to discuss applications ocannen  patves 5 ee 100 
with you—and embed or encapsulate samples to Neon light interpolation 
your requirements. Write, wire or phone today. ourPuT 


POLARITY: Positive or Negative pulse 
selected by front pane! switch 


*Fosterite - Permafil - Scotchcast - Acme - PULSE CHARACTERISTICS: Triangular 





. . Z . 3 pulse of approximately 1 usec. rise 
Stypol nane gn es Pevepten time, 4 usec. width and 50-60 volt 
Stycast - Silastic - and Epoxy Rods and Tubes. amplitude 


POWER REQUIREMENTS: 105-125 volts, 
50-60 cycles, approximately 300 
watts 

SIZE: 10-9" x 19° x 13° deep 


Complete literature on request Dept. 203 


ELECTRONIC CORPORATION 


' 
| 
' 
! 
HERMETIC SEALING OF ELECTRONIC COMPONENTS 1| cae cee 
221 LAKE STREET, OAK PARK, ILLINOIS 1 | 


r 
| PHONE VILLAGE 8-4500 
| 
| 
| 
- 42-19 27th Street, L.1.C. 1,N. ¥ 





"IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business... . 


THIS 1S YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- | 
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for the 


MILLIMICROSECOND to 
MICROSECOND RANGE 


New Basic Test Instruments for NUCLEAR, 
RADAR, TV, UHF, and other fields in 
which FAST PULSE CIRCUITS are em- 
ployed. Three or more pulse outputs 
are available in Model 300. 


SPECIFICATIONS 

PULSE SHAPE: squore pulse 

RISE TIME: .00O1 msec. from 10% 
to 90% amplitude 

PULSE WIDTH: .001 wsec to several 
msec. 

PULSE AMPLITUDE: From 100 volts 
to .006 volts in one db steps 

OUTPUT IMP: Matched to any im 
pedance for standard coax lines 

POWER INPUT: 105-125 V, 60 cy. 


SIZE: 17-1/2" x 19” «x 10-3/16" 


Catalog 204 on request 


ELECTRICAL & PHYSICAL 
INSTRUMENT: CORP. | 
42-19 27th Street, L.1.C. 1, N.Y. 


tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 

This service is available through ad agencies 
———  Writee Phone ————_— 
TECHNICAL WRITING SERVICE 

McGraw-Hill Book Co., Inc. 


330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 
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A Complete Line of 
Micro-miniature 
and Miniature Wire-wound 





recision Potentiometers 


“‘HOT-POT’’ 


**LO-TORK’’ POT 





Designed for high-temperature use. 
Dissipates one watt at 200° C. 
Dissipates five watts at 80° C. 
Resistances 100 to 100,000 ohms. Resistances 1,000 to 25,000 ohms 
Weight is only 1/2 ounce. Stainless steel case, one inch dia. by 
Ganging to 6 decks, internal 11/16 in. depth behind panel. 
clamps hold 7/8 in. diameter. Teflon-insulated terminals. 


Designed for minimum-torque uses. 
Minimum torque is 0.01 inch-ounce 
Dissipates one watt at 80° C. 


These potentiometers have standard linearity of .5%, special order .25%; 
precision toroidal winding allows winding angles to 360°, standard 354”. 






Miniature Series RT/RTS 7/, 





Micro-miniature Series AP '/2 


Precision wire-wound construction. 
Three watts continuous at 80° C, 
Resistances 10 to 50,000 ohms 
Diameter 7/8 in., depth is 3/8 in. 
Weight is only 1/2 ounce. 
Independent linearity 3% standard. 


Two watts continuous at 80° C. 
Resistances from 10 to 20,000 
ohms; 5% tolerance standard. 
Diameter is 1/2 in., depth is 1/2 in. 
Weight is only 1/4 ounce. 
Sealed well enough for potting. 


Ganged Units Miniature Series AP 1'/s 


j 





The Series AP 1/2, AP 1-1/8 and 
the RT 7/8 are easily ganged to- 
gether with potentiometers of the 
same series to permit control of 
the unit by a single shaft. 


Four watts continuous at 80° C, 
Resistances 10 to 100,000 ohms. 
Diameter 1-1/8 in., depth 1/2 in. 
Weight is less than 3/4 ounce. 
These potentiometers are available with servo as well as bushing mount 


These potentiometers are precision machined, with bodies of anodized aluminum, 
line-reamed phosphor bronze bushings, centerless-ground stainless steel shafts, 
and gold-plated fork-type terminals. Units are fully sealed, and treated with 
Service-approved moisture-proofing and fungicidal materials. On special order 
these potentiometers can be processed for operation up to 125° C. 


AEROHM potentiometers are individually checked in a quality-control system that 
guarantees full performance from every unit. Write for information and prices. 


WATERS MANUFACTURING, inc. 


a 
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NEW BOOKS (continued) 


age American student would be 
just as happy if his initial introduc- 
tion to difficult mathematical and 
physical concepts was not further 
complicated by the nuances of an 
unfamiliar language. 

This situation has been partially 
alleviated by the translation of the 
first volume of Courant and Hilbert 
and by the translation of the series 
on physics by Sommerfeld. None- 
theless, the appearance of the 
volumes by Monse and Feshbach 
will be heartily welcomed since not 
only is it the most comprehensive 
treatment of its subject available in 
English, or any other language for 
that matter, but is quite up to date 
and includes a thorough treatment 
of those problems and methods 
which have become of increasing 
interest in the past two decades. 

This treatise is particularly con- 
cerned with field problems of all 
kinds and the mathematical tech- 
niques used in their solution. The 
first three chapters are devoted to 
the formulation of physical prob- 
lems in mathematical terms. The 
next six chapters are an excellent 
development of the mathematical 
tools useful for solving physical 
problems. Finally, the last three 
chapters give a large number of de- 
tailed problems in the various 
branches of physics which have 
been solved by use of the mathe- 
matical tools developed earlier. 


Specific Contents 


Of particular interest to those in 
the electronics field will be the dis- 
cussion of problems encountered in 
electromagnetics and _ acoustics. 
Problems relating to waveguides, 
resonators, discontinuities, scatter- 
ing and radiation will be found in 
large number as well as some elec- 
trostatic problems. The reader will 
find an excellent exposition of 
Green’s functions, integral equa- 
tions, perturbation methods and 
variational methods. The useful 
techniques of the Weiner-Hopf 
method, WKBJ methods and the 
method of steepest descent are ex- 
plained in considerable detail. 
There are a few additional prob- 
lems the reviewer would like to 
have seen included; in particular, 
the well-known problem of Som- 
merfeld concerning radiation over 


March, 1955 — ELECTRONICS 





ELIMINATE REJECTS! 
MINIMIZE BREAKAGE! 


jewel assemblies 


‘use 
: 4 
/ . 
, Why chance rejects and breakage that 
add to production costs when you can 
eliminate these time-wasting headaches” 


NEW 


LOW-RANGE 
INCREMENTAL 
INDUCTANCE 
BRIDGE 


fast e simple e accurate 








with Bird complete jewel assemblies — 
ready to install in your equipment. Bird's 
many years of precision production mean 
jewel bearings of the highest quality 
These jewels are set according to your 
specifications by skilled craftsmen, in less 
time, for less money, and eliminate spe- 





Why’ not bring us your jewel problems -4 you 
specify Bird will supply assemblies that fit 
your product and schedule. Our engifeering 
staff is at your service for all your jewel bear- 


ing problems Gz) 





For information on jewel assemblies write for Bulletin 15 


Over 40 years of serving industry with Quality jewel bearings 


( IEF &,Co., Ine. 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
I Spruce Street, Waltham 54, Mass. 





For production or laboratory testing of 
toroids, filters, relay coils, and chokes 
under actual operating conditions 














@ 1 millihenry to 5 henries 

* STAR stainless steel +303 inserts and tips . Direct reading at 60, 400 1000 cps. 
precision alignment of miniature 3 %:x8':) 3 
and subminiature tubes and sockets + :::0wwii’n "oi weve 
p 1000 cps. 
* STAR ' *x STAR HIGH-RANGE BRIDGE 

WIRING TUBE PIN : Direct coming 120 eps 

% PLUGS STRAIGHTENERS Fo nay ae hens BO 


. fast, easy, visual balance 





These two instruments are designed for 
mounting in standard relay racks; panel 
area is 19” x 834” for each bridge. Units 
are wholly self-contained for operation 
at 115 volts 50/60 cycles 


Stainless steel 2303 insert permits close 
Assures pertect alignment of socket contacts tolerances between holes of pin circle and 
during wiring operations—minimizes tube angular spacings. Holes counter bored for 
failures from improper pin contact and easy insertion of tube pins, minimizing 
strain on the glass tube button strain on glass tube button 


” Prevents solder, lacquer or phenolics from 
clogging sockets during soldering. Pins are 
stainless steel, perfectly rounded tips for 
easy insertion without scratching the plat- 
ing. Housing is die-cast zinc alloy (Zamok 
35), designed for easy finger grasping and 
manipulation in small working areas 


For 7 and 9 pin miniature sockets 
For 8 pin subminiature sockets 


Vertical posts prevent tube pin misalign 
ment upon withdrawal of tube from insert 
“Extra” hole in insert facilitates tube inser 
tion. Push in-pull out and the tube pins are 
perfectly otepee ~ready for use. Housing is 
zinc alloy (Zamak 75) cast around the 
stainless steel 72303 insert in one piece com 
plete with vertical posts 

For 7 and 9 pin miniature tubes—with 
and without vertical posts 

For 8 pin subminiature tubes, circular base 
and 7 pin inline type 


ii 





W rite for data 
sheet describing 
both instruments 





Wiring Plugs and Pin Straighteners for special purposes made to order 


Write Dept. E-3 for literature and prices. 


* STAR EXPANSION PRopucts COMPANY EUSA Se 


NEW YORK 6, N. Y. Ue a ed 


147 CEDAR STREET 
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NEW BOOKS (continued) 


Centimeters 


a plane earth and the problem of 
Grams 


radiation over a spherical earth 
which was first solved in usable 
form by Watson. In both these im- 
portant problems, there are some 
interesting transformations of in- 
tegration contours as well as the 
elusive question of surface waves. 
In all fairness to the authors, how- 
ever, the techniques for solving 
these problems are partly implicit 
in the mathematical material cov- 
ered and they do not claim to treat 
everything in the way of applica- 
CE tions. 

The work is arranged to be con- 
venient for reference purposes. At 





the end of each chapter will be 
found a bibliography and tables of 
formulas and methods. At the end 
of the work is a collection of short 


PHASE MEASUREMENT numerical tables as well as a glos- 


sary and a very complete index, so 


The familiar triads of measurement would not be complete with- 


that the book is reasonably self-con- 


out this important third dimension: tained for those who plan to work 


ACCURATE PHASE MEASUREMENT! some of the numerous problems 


ee ‘ given in the book. One interesting 
TIC, leaders in the field of Phase Measurement introduce — feature is a number of three-di- 


mension figures drawn for stereo- 
THE AU 322-A PRECISION PHASEMETER scopic viewing. 


These volumes will prove ex- 
By direct large scale and expanded scale meter readings, this 
high! ij tremely useful to those readers who 
iighliy accurate instrument « isplays phase angle dillerences 0° to 


500 between two voltages to an absolute accuracy of +1°, and have an adequate mathematical 
incremental accuracy as low as 0.1% for small phase angle changes background and are interested in 
Large Direct Reading Meter: applying the more sophisticated 
Scales 0° ~360° and’ 0°—30 methods of mathematics to physi- 
cal problems.—-HENRY JASIK, Con- 
Expanded Scale Operation in any sulting Engineer, Mineola, New 

30” segment York 


Absolute Accuracy: *1° for fre- 
quencies between 20 and 20,000 
cycles, Slightly decreased accu- 


racy 20,000 to 500,000 cycles Nuclear Radiation Physics 


Incremental Accuracy: *0.1° By R. E. Lapp and H. L. ANDREWS. 
Connection for Recorder: d-c out- Prentice-Hall, Inc., New York, 1954, 
put linear with phase angle 532 p, 2nd ed., $9.00. 


The 322-A Precision Phasemeter measures sine waves and non- THIS IS THE SECOND edition of a 
sine waves having not more than one positive going zero axis cross- text that first appeared in 1948. 
ing per cycle, For further information on this phasemeter, or any The authors have found it necessary 
of the extensive line of phasemeters and standards, we invite your completely to revise the original in 
request. order to include new material. The 
treatment of the subject remains 
on the undergraduate level: a 
knowledge of the calculus is not 
necessary for thorough understand- 
ing, but nevertheless remains very 


PRU YU a pe sabe: Sabttie ot the. wom 


text ranges from such essential 
fundamentals as the nature of par- 
ticles and waves, the atomic struc- 


See us at Booth 226-228 Instruments Ave. at the IRE Show ture, and discussions of x-rays, 


533 Main Street Acton, Mass, Tel. COlonial 3-7711 
West Coast Plant P.O, 3941, No, Hollywood, Calif. Tel, POplar 5-8620 
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AX 


lower costs... | 
improve design — 
save time 

with 


RC die cast 


“GEARS «PINIONS 


Cast in one piece, at one time—and 
one low unit cost! Produced precisely to 
your specifications, permitting a wide flexi 


bility of design heretofore impractical. One- 


piece assemblies can be cast with shafts or center 
holes, or in combination with cams, hubs, spacers, 
flanges and other mechanical elements. Maximum 


CONSULT 


Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance: 
The glow of light and 
sparkle of a lens add 
colorful visual attraction. 
Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment 
Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 


size: 1-5/16” outside diameter x 1/16” face width; as “FUEL LOW”. 
wider faces for smaller diameters “ON”. “OFF”. etc 
MANY COMBINATIONS AVAILABLE FOR LESS PRECISE AP- . ° 
PLICATIONS FROM STOCK DIES AT NO TOOLING CHARGE Let the Dialco engi- 
. . neering department as- 
Write Today For Full Information and Samples sist you in selecting 
Send specifications for prompt quotation—100,000 to millions the right lamp and 
the most suitable pilot 
light for your needs. 


COMBINATIONS 
die cast in 


eis 
ye ’ GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Die Castings 


Dialco offers the com- 
plete line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 144" lenses. 


Every assembly is avail- 
able complete with lamp. 


SAMPLES ON RE- 
QUEST AT ONCE — 
NO CHARGE 


Illustrations are ap- 
prox. 70% actual size 

. (A) No. 8-1930- 
111 sub-miniature 
pilot light...(B) No. 
521308-991, with mul- 
tivue cap...(C) No. 
922210-111, dimmer 
type...(D) No. 47901 
with light shield cap. 


Write for Catalogues 
L-151, 1-153, and L-154 


EMBEDDING—POTTING—DIP COATING 
for transistors, windings, slip _ rings, 
radomes, assemblies, etc. 


* 
HERMETIC SEALING: maximum resist- 


tance to moisture, fungus, heat. 
e 


STABILIZED ELECTRICAL PROPERTIES 
7 = 
SHOCK PROOF ASSEMBLIES Le 
ae y 
WIDE VARIETY OF PLASTICS: 
predetermined electrical, thermal, physical 
and optical characteristics. 


Yael tl ae BOOTHS 177-179 ot the IRE SHOW 


Want more information? Use post card on last page 
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higher “Q”...wider range../ 


flexibie...eliminate ambigu! 









These new RT combination type wavemeters are 
broadband instruments designed for both transmis- 
sion and absorption indications. Price is only slightly 
higher than conventional units. 

Both RT and R models operate in TE., mode provid- 
ing a higher cavity “Q” over the entire frequency 
range of the waveguide with complete elimination 
of ambiguities or spurious responses. 


These new frequency meters—developed and per- 
fected exclusively in the Waveline research labora- 
tories—cover a wider range with increased accuracy 
and sensitivity. 


The new, compact design places the micrometer in 
its normally-read, right hand horizontal position— 
accurate readings are easier, quicker... costly 
errors are eliminated. 


All models are available for immediate delivery. 
Write today for additional technical information and 
quotations. 


For microwave reference 
catalogs containing technical 
information and the name 

of your nearest Waveline 
sales engineer, write today to 


Gn 





HH pew oe 


bipamg ™* 


}H_)ar-() 





WAVELINE 
FREQUENCY METERS 


Dpe 698—X Band — 

8.2 to 12.4 Kmc/sec. 
Reaction dip Nominal 30% 
Loaded ‘‘Q"’* Approx. 8,000 
Precision + 05% 
Accuracy © .05% 


Type 798 — Ku Band — 
12.4 to 18.0 Kmc/sec. 
Reaction dip Nominal 20% 
Loaded ‘'Q'’* Approx. 5,000 
Precision + 05% 
Accuracy + 05% 


Type 898—K Band — 
18.0 to 26.5 Kmc/sec. 
Reaction dip Nominal 20% 
Loaded ‘‘Q’'* Approx. 4,000 
Precision + .05% 
Accuracy + 05% 


1. Off-resonance VSWR's are 
less than 1.10 


2. insertion loss of RT type 
transmission section is 
approx. 10 db 


3. Cavities are honed, silver 
plated and burnished. 


*in RT modets loaded ‘'Q’'s 
are slightly lower. 
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NEW BOOKS (continued) 
gamma rays, alpha particles and 
beta particles. There is an up-to- 
date (though necessarily super- 
ficial) discussion of the main types 
of particle accelerators and a rather 
more thorough discussion of their 
uses in nuclear physics. The sub- 
jects of nuclear fission and nuclear 
power are also touched upon. 

That is not to say that the book 
remains on a highly theoretical 
level. Such practical matters as the 
techniques used in measuring radia- 
tion and in radioactive tracer work 
are given a chapter apiece, as is 
the subject of radiation health pro- 
tection. 

The book is well written through- 
out and includes many problems 
conducive to self-study. The treat- 
ment has been carefully arranged 
to appeal not only to the physics 
student but also to advanced work- 
ers in such allied fields as nuclear 
engineering and radiation biology. 
Moreover, the authors have man- 
aged, by dint of including a large 
number of extremely useful graphs 
and tables, to go a long way toward 
making Nuclear Radiation Physics 
into a handbook that is certain to 
be used for quick reference by 
workers in this field.—-CHARLES 
SUSSKIND, Stanford University, 
Stanford, Calif. 


Differential Equations in 
Engineering Problems 


By Mario G. SALVADORI AND RALPH J. 
SCHWARZ. Prentice-Hall Inc., New 
York, 1954, 432 p, $8.65. 


INTENDED as a text for a junior- 
year course in engineering mathe- 
matics, this book is based upon 
notes and course material used by 
the senior author at Columbia Uni- 
versity. As such it is written for 
the engineer who uses mathematics 
as a tool rather than for mathema- 
ticians or scientists who require a 
solid background in the methods of 
rigorous mathematical analysis. 
Mathematical operations are closely 
tied to engineering problems and 
particular stress is laid upon ex- 
pressing these problems in mathe- 
matical terms and equations to 
arrive at meaningful engineering 
solutions. 

Motivation of the student to 
master the techniques presented is 


March, 1955 — ELECTRONICS 








Sib Reagy. | Si 


Precious Metal 


Precious Metals Plating Processes 
for Plating 


Outstanding developments by Sel-Rex in precious metals for 

e plating have resulted in better quality at less cost for both 
decorative and industrial platers. Superior engineering skill and 
long experience in the plating field make Sel-Rex your best choice 
for all precious metal plating needs. 


Sel-Rex BRIGHT GOLD PROCESS produces pore-free “mirror bright” de 
posits regardiess of thickness. Eliminates need for scratch brushing or 
buffing Gives excellent metal distribution and deposit is twice the 
hardness of conventional gold. Ideally suited for specification thickness 
in barrel or still plating 


Sel-Rex BRIGHT RHODIUM SOLUTIONS provide oa brilliant, durable de- 
posit that will withstand severe abrasion, The chemically stable solution 
is ideal for specification plating of protective coatings that will not 
corrode or tarnish in any atmosphere 


Sel-Rex SILVER SOL-U-SALT (Potassium Silver Cyanide) in pure crystal- 
line form is completely soluble in water. Eliminates old fashioned mixing, 
calculating or filtering. Eliminates hazard of airborne dust—no insoluble 
particles in the bath to cause rough deposits 
In response to many requests, G. M 
Consult our engineers on any precious metal problem. Giannini & Co., Inc. now offers a new 
No obligation. Detailed literature available on request. LOWER PRICED mode | in the high 
performance SPIRALPOT, Having the 


Sé 3 finite resolution and nc sles 
SEL-REX PRECIOUS METALS, INC. meu aes ounce area 
229 Main Street @ Belleville 9, N. J. Dept. E-3 SPIRALPOT models, the new Model 


85175A is available with a bushing 
Pioneers and developers of better gold, silver, nickel, mount, sleeve bearings, and linearities 


copper, cadmium and rhodium salts and solutions. of +0.1% and £0.05%. 


FEATURES: 


SEALING INSULATING a 
DIPPING , . FUNGUSPROOFING oss 
POTTING hl ae MOISTUREPROOFING 

IMPREGNATING HEAT CONDUCTING 


Developed and produced for manufacturers of electronic components 
and other electrical units. 
Specifications and —- available on request. 


Information relative to your problem or application will enable us 
to make suggestions and recommendations, 


BIWAX CORPORATION  skoxie ”*ncinos [Som 
a 1 to 10 turns Lineari- ’ 


< ties: +0.1% to + 0.025% 
Resistances: 2 to 2500 


ohms. Ball Bearing: 
Syncro- 
YOKES oTner 


COIL ASSEMBLIES ay wane 


Industrial Camera 11 to 40 turns 
Yokes Veriette RAF. Impedance Coils 

Alignment Yokes Variable IF. Peak Coil 

Image Orthicon Plate Coils a 
Yokes R.F. Chokes 

Focus Coils Image Oscillator Coils 
Orthicon 

Termine! Boord Crystal Heater Units Transmitter Colts 
Assemblies 


Video Peaking Coils 


Product of Electromechanical Division 
EAST ORANGE, NEW JERSEY 


TELE COIL Cco., Inc. for information write 


SAMUEL FELDMAN, Pres. G. M. GIANNINI & CO. INC. 


2733 Saunders St. Camden 5, N. J. Phone EMerson 5-7528 Phy a + a apy rn dnd ye I 
15 MILANO, ITALY 
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NEW BOOKS (continued) 


particularly high. Each type of 


DUMONT equation is introduced by framing 


Ae ye ELECTRONIC | it as an engineering problem. The 


problems are taken from the fields 


| of civil, chemical, electrical and 
llth rath oa adios | mechanical engineering and engi- 
{nL PAPER—OIL 85°-100°C. 


neering physics. 
TYPE PCM MINIATURE IN CERAMIC CASE... 


Contents 


The first chapter, 39 pages less 
problems, gives a basic definition of 

ee io differential equations and shows 
how they enter the solution of engi- 

PLASTIC FILM 150°C neering problems by considering a 

IN CERAMIC CASE... tank of concentrated salt solution 
into which clear water flows and 
out of which brine is drawn. The 


: ee oe ssentials of the calculus are re- 
For PRINTED CIRCUIT Application emi détails an in Gmente a0 








TY PE-P60 mechanics, electricity and thermo- 
dynamics. 

— TUBE—OIL 100°C. ‘ In chapter 2, 32 pages, fourteen 
actual engineering problems are 

9 PLASTIC FILM analyzed to illustrate the tech- 


niques of setting up differential 


° equations. Electrical problems in- 
150 C clude an RL circuit, an RLC cir- 
cuit and a _two-mesh network. 
p LAST | . Fl LM c A p AC | T O R S Chapters 3 and 4, 55 pages, give 
classical methods for solving 
homogeneous and nonhomogeneous 
linear differential equations with 
constant coefficients. 

The Laplace transforms as a 
method for solving homogeneous 
and nonhomogeneous linear differ- 
ential equations are given without 
rigor and recourse to complex vari- 
able theory in chapter 5 of 36 pages. 
The basis is laid for electrical engi- 
neering to continue on to solving 
problems in electrical transients, 
which many engineering colleges 
are now presenting in senior-level 
courses. 

Chapter 6, 17 pages, concerns 
itself with the solution of simultan- 
eous linear differential equations. 
The electric transformer is pre- 
sented as an illustrative example. 


Chapters 7 to 10 deal with integra- 
1. POLYSTYRENE FILM . . . HIGHLY Bi) tion by series and Bessel functions 
STABLE—70°C Ideal For. . . 


nonlinear differential equations and 
2. THERMOFILM (MYLAR) 150°C % Computers solution by Fourier series. The 
HIGH TEMPERATURE OPERATION tr Rediosondes 


last chapter includes determining 
% Nuclear Instruments : 
3. UNCASED SECTIONS # High Frequency the resulting charge on the plates 
, Amplifiers of the capacitor of a series LC 
Write for Descriptive Literature Today. *% Time Devices circuit when a saw-tooth voltage is 
applied. 
DUMONT-AIRPLANE & MARINE INSTRUMENTS, Ine | The last chapter also deals with 


ela a er FACTORY the solution of partial differential 
15 William Street earfield 


Ne eee ee ara ae ete tI acoteg be | equations. Examples given concern 
| a vibrating string and transient 
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BRANSON 
MINIATURE RELAY 


... for aircraft and missile applications 
Branson Type MRH relay is about the size 
of a miniature tube. Occupies a volume 
of .75 cubic inches and weighs 1.4 ounces. 
All contact insulation is ceramic and 
glass, which makes the relay extremely 
useful for high frequency switching ap 
plications where low, high quality capaci- 
ties are required 

Branson Type MBH relay provides 2 
amp. contacts in double-pole, double- 
throw combination. Withstands 50g shock 
and 20g vibration up to 500 cps. Built for 
ambients of 85° C or up to 200° C for 
special purposes. Coil resistances up to 
10,000 ohms are available. Can be sup- 
plied with a plug-in arrangement or new 
ferrule mounting. 


Write for 
— — 
SELELEVLES orv'ete 
Soncuteeeienseenenedt information 


BOONTON, NEW JERSEY 


Visit our Booth #17—1.R.E. Show 


Anat Fuge} 


When Heat Treating 


ee OTe 


A large new plont, ultra-modern 
equipment’, fost service, plus an inter- 
ested “know-how staff make Sargeant 
& Wilbur stainless steel heat treating serv 
ices worth money to you 

SAMPLE PROCESSING FREE 
Write, Wire & Phone 


7% 
“4. SARGEANT « “With 


Heat Treating Corp 


ainieSs QTeeis. 
* "or tras Po Sp + i 
ial nga 


& THE MARK OF “CRAFTSMEN” 
ON SENSITIVE RESEARCH INSTRUMENTS 


MODEL EW 
5” hand drawn mirrored 


scale. Accuracy .25 of 1% 
MODEL UPP 


dua ante) 
4” hand drawn mirrored 


scale. Accuracy .5 of 1% Write for descriptive bulletin on panel instruments 
For over 28 years we have built a reputation for manufacturing instruments 


that are known the world over for their quality. We invite you to visit a 
working display of our fine instruments at the 


NEW YORK CITY I.R.E. SHOW MARCH 21 — MARCH 24 
BOOTH 278 INSTRUMENTS AVENUE 


SENSITIVE RESEARCH 
INSTRUMENT CORPORATION 


MOUNT VERNON, N.Y 


ELECTRICAL INSTRUMENTS OF PRECISION SINCE 1927 


ONE SOURCE FOR ALL 
YOUR METAL HOUSINGS 


Vertical 
Panel Chassis 


Desk Panel 





Blank Panel 


POMC m ar hd 


Grille Panel 


SEND FOR COMPLETE Ne -s 


Ta UL here) Zz 


PREMIER 


PRECISION-BUILT METAL HOUSINGS 
DEPT. E, 3160 WEBSTER AVE., N. Y.67, N.Y. 


METAL PRODUCTS CO. 


@ BRAZING @ ANNEALING @ HARDENING | 
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Now 
STYRACON “B” 
CAPACITORS 


In Wide Range 
Of Needed Values 
For Critical Applications 


uw 


a 


Now you can select Sprague Styra- 
con “B” capacitors in the most 
needed voltage, capacitance, and tol- 
erance values for those critical ap- 
plications in analog and digital com- 
puters, precision timing circuits, etc. 

Employing a specially processed 
polystyrene plastic film as the dielec- 
tric, these capacitors have extremely 
high insulation resistance, freedom 
from dielectric absorption, extremely 
low power factor (or high Q), close 
capacitance tolerance, and unusually 
excellent capacitance stability. Tem- 
perature coefficient of capacitance 
over the rated operating tempera- 
ture range of —55°C to 4+-85°C is— 
100 ppm/°C and practically linear, 
and is independent of frequency. 

Sprague Styracon “B" capacitors 
are also available in various me- 
chanical configurations to meet ap- 
plication needs. All are hermeti- 
cally sealed in metal cases. 

Write for Engineering Bulletin 
250A, available on letterhead request 
to the Technical Literature Section, 
Sprague Electric Company, 35 Mar- 
shall Street, North Adams, Mass. 


CATALOG NO CASE 
~ 3% ToL STYLE 
114P 1035282 
114P1035652 
114P 1045282 
11471045682 


114P10422S2 
114P1032682 


PH 
111P3) 
111P2) 
11P4) 


TH1P1G 
T11P36 . 
111P26 
111P46 


ST LH 


Went more infermation? Use post card on last page. 
474 








NEW BOOKS (continued) 


heat flow although electrical engi- 
neers would probably have pre- 
ferred to see electromagnetic field 
problems solved here. 


Problems and Answers 


The book contains a wealth of 
problems, 685 by count, certainly 
adequate for a year-long course 
presented annually. Answers are 
given to numerous problems, a fea- 
ture which recommends the book to 
practicing engineers whose college 
preparation omitted this important 
subject as well as those who want 
to review their math. The first 
four chapters will go smoothly for 
the solo student but he may require 
assistance over rough spots later 
on. 

Conclusions 


The book is adequately indexed 
and on the whole fulfills its stated 
objectives admirably. It will work 
well as a text for an integrated 
engineering mathematics course 
constructed along the lines of the 
one presented at Columbia.—J.M.c. 


Soft Magnetic Materials 
For Telecommunications 


By C, E. RicHarps anp A. C,. LYNCH. 
Interscience Publishers, Inc., New 
York, N. Y., 1958, 346 p, $9.00. 


IN APRIL 1952, an informal confer- 
ence on soft magnetic materials was 
held at the British Post Office Engi- 
neering Research Station. This 
book is a compilation of 35 papers 
presented by European scientists 
and engineers at that conference. 
The editors of the book played 
active roles in organizing the con- 
ference and in presenting papers 
and discussions. Moreover, they 
performed a commendable service 
for the reader of the book by uni- 
fying nearly all of the symbols and 
units common to any of the papers. 
Other 
stracts preceding each 


reading aids are the ab- 


paper and 
the reference and subject indexes. 

The papers might be divided 
roughly into magnetic 
theory, properties of soft magnetic 
materials, measurements of mag 
netic properties and direct applica- 
tions to communication circuits. 
Several of the general fields of mag- 
netic theory discussed are initial 


groups on 


Developers 
of the ] 
Corporal 
Guided 
Missile. | 





JET 
PROPULSION 
LABORATORY 


CALIFORNIA 
INSTITUTE OF 
TECHNOLOGY 





Active in all phases 

of electronics and physics 
related to guided missiles 
and jet propulsion. 


The nation’s foremost 
guided-missile research 
and development 
facility, established in 
1940, offers excep- 
tional opportunity for 


engineers and research 





scientists in the fields 
of guidance and con- 
trol, information theory, 
computers, electro- 
mechanical devices, in- 
strumentation, and 
. related aspects of elec- 
tronic research. The 
Laboratory offers an 
ideal blend of aca- 
and = industrial 
environments and main- 
tains a high level of 


She 


demic 


technical competence 
Attractive salaries are 
offered. 


A brochure deseribing 
opportunities and activities 


| at the Laboratory u ill be 


sent upon request, 


JET PR 1ON LABORATORY 


California Institute of Technology 
4800 OAK GROVE O8., 


| PASADENA 3, CALIFORNIA 
Want more information? Use post card on last page. 
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Rawson 


SINE-COSINE 
POTENTIOMETER 


TYPE RLIIC 


Ingenious design uses linear 
winding to generate sine function 
and cosine function. May be used 
as a variable resistor or as a 
generator with separate excita- 
tion. Resistance, 16,000 ohms. 
This unit has numerous uses. 


WRITE FOR BULLETIN 


FREQUENCY-SHIFT V-F CARRIER-TELEGRAPH SYSTEM 


Provides one, two, or three frequency-shift teletype channels above 
the voice on a 3400-cycle telephone circuit 


A send and a receive panel require 5" of mounting space on a standard 19" rack 


This system provides an economical troub'e- 
free method of obtaining up to three full- 
duplex 100 wpm telegraph channels at the 
upper end of a broad-band telephone 
channel, and still retain a 2950-cycle voice 
circuit. Mid-channel carrier frequencies of 
3120, 3240 and 3360 cycles are employed. 
The mark frequencies are 30 cycles below 
and the space frequencies are 30 cycles 
above the mid-band frequencies. The three 
telegraph channels are transmitted in the 
band 3080 to 3400 cycles, leaving the band 
below 2950 cycles for the voice channel 
Fault-free teletype circuits are obtained, 


even where the telephone circuit on which 
they are superimposed suffers from noise or 
abrupt level variations which may be so great 
as to render on-off keyed signals unintel- 
ligible. Frequency-shift signals do not suffer 
deterioration from non-linear transmission, 
such as is caused by overloading in voice- 
frequency, carrier or radio equipment. Under 
most circumstances a signal-to-noise ratio 
per channel as low as 20 db is satisfactory, 
and under some conditions even lower ratios 
result in fault-free operation. This equipment 
meets the requirements of current Mil 
specifications wherever applicable, 


Kawsou 


ELECTRICAL INSTRUMENT CO, 


111 Potter Street ¢ Cambridge, Massachusetts 


RADIO ENGINEERING PRODUCTS 


108O UNIVERSITY STREET, MONTREAL 3, CANADA 


UNiversity 6-6887 Cable Address: Radenpro, Montreal 


aur 


MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO SYSTEMS 


eer UT 


MOLYBDENUM 
\e 


PURE and ceiiies 


TUNGSTEN - 


” ELECTRONIC sruenTil 
/ oe 4 STEM 7 


RIBBONS | we 7 / 


en 


STRIPS >/ | \ 

FORMED Pieces \ 
Your eis ‘metals 
rolled/to thin sizes 


- close tolerances 
Y 


H. CROSS CO. 


15 BEEKMAN ST., N. Y. 38, N. Y 
WOrth 2-2044 and COrtlandt 7-0470 
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CRYSTAL 
MIXER 


OLE Ey 
apts tme iti 


Broad Band Crystal Mixer Model CM107 


INPUT VSWR: Better than 2 to 1, without adjust- 
ments, for all frequencies within the nominal 
frequency range. 


LOCAL OSCILLATOR POWER REQUIREMENT: 10 
Milliwatts. Oscillator injector is adjustable to 
accommodate large variations in oscillator 
power. 


LOCAL OSCILLATOR VSWR: Better than 2 to 1 
with any L. 0. injector adjustment. 


LOCAL OSCILLATOR REJECTION AT |. F. OUTPUT: 
Better than 30 DB. 


FREQ. RANGE IN MC 


225 to 400 
300 to 530 
510 to 760 
750 to 1210 
1120 to 1700 
1700 to 2600 
2600 to 4000 
£100 to 5600 


MODEL 


CM-107A 
CM-107A1 
CM-107A2 
CM-1076 
CM-107C 
CM-1070 
CM-107E 


CM-107F 


Specify Input Connector: Type 'N” or UG-46/U. 


EMPIRE DEVICES expert engineering staff is available to give careful attention to your inquiries 


| TM ene 


MANUFACTURERS OF 


FIELD INTENSITY METERS « DISTORTION ** TT YTERS + IMPULSE GEWERATORS * COAXIAL ATTENUATORS + 


CRYSTAL MIXERS 


VISIT OUR BOOTH 252 INSTRUMENTS AVE. AT THE IRE SHOW 


Went more information? Use post card on last page 
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BIRD Model 43 


DIRECTIONAL WATTMETER 


Freeads Directly... WATTS FORWARD 
WATTS REFLECTED...% 50 Ohm Coaxial Lines 


Measares POWER into the antenna in the actual oper- 
ating circuit. Continuous monitoring if desired. 
Measures reflected power, direct reading. In antenna match. 
ing work, results show directly in lower reflected power. 
Ideal for mobile equipment. 

Tests 50 ohm r-f lines, antenna connectors, filters—quickly 
ACCURATE because of high directivity and small 
frequency error. 

DIRECT READING ~ no calibration charts, no full scale 
meter adjustments needed. Meter scale reads directly for 
all ranges and is expanded for better down-scale reading. 
CONVENIENT ~ does not require reversal of r-f connec- 
tions. No auxiliary power required. 

Negligible power loss and insertion VSWR. 

Full scale power range and frequency range are 
determined by the selection of plug-in elements 
from the following list. 


Frequency Range—25.1000 megacycies in five ranges vis. 25-60 ~” ne 0 ; 
(A), 50-125 (B), 100-250 (C), 200-500 (D), 400-1000 (E) } pea x4" 2 3” Weight, 


Power Range-—10, 25, 50, 100, 250, and 500 watts full scale. Available $0239 jocks for PL259 plugs 
¢. 


in most frequency ranges 
Accuracy ~ 5% of full scale. 


“a 





Model 43 with front element 
in operating position. Dimen- 


ovailab 


Write for literature. 


TE east 
ENTERPRISES 


Hollywood + Sen Francisco 
Albuquerque 






ELECTRONIC CORP. EARL LIPSCOMB 


TCR R eR ek accor ares 


aA RATS C0001 im 


ane, 


stampings 


Quality Components 
and Sub-Assemblies of 


ALUMINUM, COPPER, BRASS, 
KOVAR, NICKEL, STEEL, ETC. 


The Engineering Company can supply 
long or short runs to your exact speci- 
fications on reasonably short notice, The - 
most modern metal forming machines per- 
mit mass production methods that assure 
economical unit costs. Micro-precision 
tools, dies and jigs assure accuracy 
on simple or complex designs. 


si engi neerl tha 27 WRIGHT ST., NEWARK 5, N. J. 
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NEW BOOKS (continued) 
permeability, high-frequency and 
pulse permeability, ferromagnetic 
losses and magnetostriction of fer- 
rites. Considerable attention was 
devoted to ferromagnetic losses in 
such areas as eddy loss anomaly, 
losses in ferrites, losses under 
special excitations and residual and 
stratification losses. 

The principal magnetic materials 
whose properties are discussed are 
ferrites, carbonyl-iron, cold reduced 
nickel-iron, iron powders, silicon- 
iron and flake-iron. Some of the 
topics included in the field of meas- 
urements of magnetic properties 
are measurements of losses, fre- 
quency and pulse dependency of 
magnetic properties, permeability 
measurements, characteristics of 
rectangular-loop materials, and 
x-ray diffraction methods. 

The descriptions of direct applica- 
tions to the field of communications 
include hysteresis intermodulation 
in directional filters, silicon-iron ap- 
plications, instrument transductors 
using magnetic materials and use 
of flake-iron cores in communica- 
tion receivers. 

The 35 papers comprise subjects 
which are for the most part original 
investigations into many aspects of 
magnetics. This wide range of re- 
cent contributions should be of 
value to those in fields of research 
and application of soft magnetic 
materials, and to others who wish 
only to keep informed of advances 
in the field.—-RoBert A. MATHIAS, 
Carnegie Institute of Technology, 
Pittsburgh, Pa. 


THUMBNAIL REVIEWS 


How to Use Test Probes. By Alfred A. 
Ghirardi and Robert G. Middleton. J. 
F. Rider Publisher, Inc., New York, 
1954, 172 p, $2.90. Design, construction 
and use of auxiliary probe-packaged 
devices to add new ranges and func- 
tions to vacuum-tube voltmeters, 
cathode-ray oscilloscopes and volt- 
ohm-milliammeters. 


Preferred Circuits Manual. NBS Re- 
port 3492, August 1, 1954. As part of 
a project for Bureau of Aeronautics, 
Navy Department, Bureau of Stand- 
ards engineers studied many military 
and other electronic equipments to de- 
termine if there was not some common 
denominator to circuit design—circuits 
which could be used with a high degree 
of standardization. This book contains 
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CADMIUM 


/PHOTOCELLS 


A an 4 


it 


ey 


(GLASS) 


a 
2 
t=. 
(PLASTIC) 
bog 


with 


tet 


ing, 
etc 


- 


unit area. 
change is proportional to 
the light received. ideal 
for applications of activat- 


Type PC-2 


Spectral response in 
visible and infra-red 
range Cell resist- 
ances covering a wide 
range can be sup- 
plied For example, 
dark resistances of 6 
to 8000 megohms 
down to as low as 
a few thousand ohms. 
Different sensitivities 
can also be supplied 
over a long range 
from 10 microamps 
per lumen to as high 
as amperes per lu- 
men. ideal for auto 
dimmers and the like 
Activation from all 
directions 


Type PC-1 

Spectral response in 
the visible range and 
X-ray wave lengths, 
with remarkable re- 
sponse time. Sensi- 
tivity comparable 
photo-multipliers per 
Resistance 


counting, measuring, 
End on activation. 


@ Both of these types are extremely 
sensitive to very low levels of illumina- 


tion. 


PHOTOCRYSTALS, INC. 


15 S. First St. 


GENEVA, ILL. 


How to CONTROL and 
ALARM the TOWER LIGHTS 
of UNATTENDED Microwave 

and Communication Stations 


PHOTO ELECTRIC PANEL 


Astomatically tures Tower Lights 


OM and OFF im accordance with 
FO regulations 


ALARM PANEL - Automatically 
provides signals mdicating failure 
of ay lemp, power o control, 





oT 


Model LC 201 
TOWER LIGHTING CONTROL UNIT 
(for Two Light Levels) 
Model LC 101 (for Single Light Level) 
Model LC 301 (for Three Light Levels) 
Models also available with separate 
Alarm Signal for each Beacon Lamp. 


Write for descriptive Bulletins 


r— HUGHEY & PHILLIPS, INC. — 


Manufacturers of 


300MM Code Beacons, Obstruction Lights, 
Photo-Electric Controls, Beacon Flashers, 
Microwave Tower Control & Alarm Units 
Remote Lamp Failure Indicator Systems, 
and Complete Tower Lighting Kits 


3300 NORTH SAN 


BURBANK, CALIF. 


Le cue cue cue ame ae ee ow om oe 
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FERNANDO BLVD. 


1955 


| 
| 
a 





Use “KLIPTITE” 
TERMINAL — 
(Molded, Barriertype 

with ANGLED TABS Mode 
for AMP, Self-locking Wire 
Terminals. 


a 


SINGLE G DOUBLE POLE 
ELECTRONIC SWITCHES 


Tabs are pleted om 
end come 
block, or sepoarotely. Tob 
combinations in various 
angles, or flat, for single 
or multiple connections. 
Several sizes and number 


jumbo (90 amps), 


Teggle handle, aircraft 
type. Bekelite housing. 
With screw terminals, or 
solder lugs. DC, or AC 
up to 1600 ~ sj, One- 


TRUIKA HiACTRIC MIG. G0, Ine: 


Manufacturers of Electrical Wiring Device 


MOUNT VERNON, N. Y 


DMCC NYAS BL 


MCE aL all 14) 1 


ALL the features 


COMPOSITELY-DESIG: JED to 





wanted by engineers for general 


purpose work! At the industry's lowest cast 


From DC to beyond 10 me, 


Sweep speeds .25 microseconds to 
10,000 microseconds per INCH! 
Crystal-controlled sweep calibration. 
Precise vertical amplifier calibration. 
Vertical sensitivity 100 millivolts per 


inch, 
New flat-face CRT (SAMP1). 


Signal delay .15 microseconds, switch- 
able in or out (latest distributed para- 


meter delay line). 


Rise time less than .04 microseconds 


(10 to 90%). 


Functional layout of all controls. 


Ask for a free demonstration. Write for 


Catalog E-3. 


See our IRE Booth #58, Palace. 


Want more information? Use post card on lest page 


embody 


For over a 
Quarter Century 
Specialists 
in the 
Design 
and 
Manufacture 
of 
Electrical 
and 
Electronic 
Wiring Devices 


SEE OUR 
EXHIBIT 
BOOTH 425 
IRE SHOW 









RATION 








All military specifications met 
Liberal factors of safety to meet 
emergency conditions 
1. Production sampled daily and 
life tested to check 1, hour 
rating 
Every Chopper given not -~* 
one but two tests over the full 
range of military temperatures 
before shipment 
Only gold contacts used for 
superior operation in the vital 
O-1¥ volt d-c range 
Liberal safety factors to meet 
emergency conditions 
a. 0-500 cps 
b. Input voltage + 30% 


eae, | 


WRITE FOR THESE 
CATALOGS 

No. 371, 0.500 CPS 
No. 370, 60 CPS 





Went more information? Use post card on last page. 
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NEW BOOKS (continued) 


49 circuits useful in military equip- 
ment which will satisfy very many of 
the present circuit requirements. A 
most interesting and informative com- 
pilation. 


Elements of Electrical Engineering. 
By Arthur L. Cook and Clifford C. 
Carr. John Wiley & Sons, Inc., New 
York., 6th Edition, 1954, 682 p, $6.75. 
Approximately 80 pages devoted to 
electronics; the remainder to machines, 
transformers, distribution and other 
aspects of power generation and utili- 
zation. 


Induction and Dielectric Heating. By 
J. Wesley Cable. Reinhold Publishing 
Co., New York, N. Y., 1954, 576 p, 
$12.50. The practical accomplishments 
of electronic heating and applications 
to industry, with very little theory. 
For the practicing engineer, not the 
designer of the electronic equipment. 


| Formulas for Computing Capacitance 


and Inductance. By Chester Snow. 
NBS Circular 544, 69 p, 40¢. Govern- 
ment Printing Office, Washington, 
D. C. Formulas for ordinary calcula- 
tions plus formulas for precision 
work or capacitance between con- 
ductors of various configurations, in- 
ductance of circuits of various shapes, 
and forces acting between coils carry- 
ing current. 


Modern Plastics Encyclopedia, 1954. 
Breskin Publications, New York, N. Y., 
955 p, 1954, available only to sub- 
scribers to Modern Plastics. Guide to 
the selection and use of commercially 
available materials in the manufacture 
of products and parts. 


Patent Abstracts of Government- 
Owned Inventions in the Field of In- 
strumentation Available for License. 
PB 111464, 65 pages, 1954, $2.00. OTS, 
U.S. Department of Commerce, Wash- 
ington 25, D. C. Brief descriptions of 
775 patents owned by the government 
and available for license; arranged in 
eight classes for easy search. 


Successful Commercial Chemical De- 
velopment. H. M. Corley, editor. John 
Wiley & Sons Inc., New York, 1954, 
275 p, $7.75. A group effort authorized 
and sponsored by the Commercial 
Chemical Development Association. 
How to select new products, manage 
their development and sell them. 


High Fidelity. Trend Inc., Los Angeles, 
Calif., 127 p, 1954, 75¢. For the un- 
initiated and nonelectronic general 
public, 


RCA Receiving Tube Manual RC-17. 
RCA, Harrison, N. J., 300 p, 1954, 60¢. 
Technical data on more than 500 re- 
ceiving type tubes plus new applica- 
tion data not appearing in other edi- 
tions. 


The Automatic Office. By Wm. L. 
Alden, James D, Clemenshaw, Ear! L. 
Dinsmore, Douglas W. Maclay, Gilbert 
H. Pearsall, David H. Williams and 
John C, Windsor. Alden Research 
Center, Westboro, Mass. 48 p, 5th 
Printing, September 1953, $5.00. A 
study of the application of electronic 
digital computer principles to the auto- 
matization of clerical and accounting 
routines. 













CHOOSE JOHNSON 


FIXED OR VARIABLE INDUCTORS 
ls h 


Sr Mis me LC 
@ Electronic Heating Equipment 
@ Electronic Medical Devices 


|) Wondering about an inductor for 
| high power RF equipment? Fre- 
quently, the perfect choice is a 
standard inductor made by Johnson, 
pioneer manufacturer in the com- 
mercial inductor field. 

With an unmatched choice of 
types and sizes, an inductor from 
Johnson's complete line may solve 
your selection problem—and eco- 
nomically tool 


| 224 SERIES. Illustrated above—finest 

quality, heavy-duty variable inductor — 
available for high power RF appili- 
cations, the 224 copper tubing wound 
variable inductor is especially de- 
signed to handle heavy current in 
continuous duty. Conductors and con- 

i tact wheel assembly are heavily silver 
plated with silver soldered termina- 

i tions to withstand heating. Cast 

aluminum end frames allow maximum 

| air circulation and maintain perfect L 
winding alignment. Models with max- 
imum inductance ratings from 14.5 to 
75 uh are available with 30 and 40 
ampere current ratings. Special 224 
inductors are available in designs for 
operation to 54 mc and above 
corona shields, other special equip- 
ment may be supplied on order. 


200 SERIES 

A sample coil from 
the 200 series il- 
lustrates the gen- 
eral construction 
features which 
have made these 
coils virtual "standards" for indus- 
trial and broadcast use. Essentially 
airwound, with slotted, glass bonded 
mica supports, their open construc- 
tion provides exceptional current 
carrying capacity for their size. Ex- 
tremely compact due to edgewise 
copper windings—they're econom- 
ical, easy to mount and offer a 
choice of inductances from 8 to 320 
uh. Nominal 10, 15, 20 amp. ratings. 
There is a Johnson inductor “your size’! Fixed 
or variable units, wire wound, edgewise 
wound and tubing wound are available for 
high or low power applications. Write to- 
day for your free copy of the new Johnson 
Inductor Catalog. Address inquiry to 


industrial Sales Department 


) E. F. JOHNSON COMPANY 
234 SECOND AVE. S.W. « WASECA, MINN. 


Want more information? Use post card on last page. 
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TRANSFORMERS 


FOR THE MAGNATRAN INCORPORATED 
ELECTRONICS TRANSFORMERS AND ELECTRICAL EQUIPMENT 
INDUSTRY 


246 SCHUYLER AVE., KEARNY, NEW JERSEY 


14 ke ae 8 cS 


Parts for Electronic, Electro-Mechanical 
and Aircraft - Standard or to specifica- 
tion, 

¢ Standard Terminal Lugs °* Electronic 


Hardware * Handles * Dial and Shaft 
Locks * Terminal Boards 


Write for Catalog 
CITATION PRODUCTS CO. 


233 EAST 146th ST., NEW YORK 51, W Y. 


SWISS PRECISION 
SPECIAL PARTS & ELECTRO- 
MECHANICAL ASSEMBLIES 





Stycast 2850GT 


Casting Resin for Electronic Embedments 


“ye 
teats 
oA 
Xs >) 
’ . Y , 
d Ymerson & Cuming, Ine. 
| fw , sts 


Want more information? Use post card on last page 
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ElectroData 


Corporation announces 


DataReader 
Model 546 


A transport unit for high speed 
searching, reading and recording 
of data on magnetic tape. 


PP Ce 


es 


High-Speed 
TT 


TT] 


da a ett 


Automatic 


te ia 


Telemetering 


PERFORMANCE: 


RAPID START —STOP — REVERSE —from 
stop to full speed in 6 milliseconds 
HIGH TAPE SPEED — optional speed of 
30, 40, 50, 60 or 75 in/sec 
TWO-DIRECTION SEARCH—cither di 
rection, automatically at full speed 
REMOTE OPERATION — forward, re 
verse, stop, rewind and selection of 
reading and writing. 

VACUUM CONTROL—smooth vacuum 
column servo-action control 

END OF TAPE SENSING— stops auto 
matically at either end of tape 
RAPID REWIND — 2400 ft. of 2” or 
%” tape in 3 minutes 


FOR FURTHER INFORMATION WRITE 
ElectroData Corporation 
Component Sales Division 
717 No. Lake St., Pasadena 6, Calif 


ElectroData 


An Affiliate of 


CONSOLIDATED ENGINEERING CORPORATION 


OF PASADENA, CALIFORNIA 


ElectroData Corporation maintains a nation 


wide sales and service organization 
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SEE AT THE 
Aa ee) Oi) 


Yo" 1.D. Toroids . . . 
Bobbin and Transformer Coils . . . 
Toroidal Taping . . . 


wound on these revolutionary 
BOESCH Winding Machines 


SUBMINIATURE TOROIDAL WINDER 
winding “0” I.D. fine-wire Toroids 
AUTOMATIC TOROIDAL WINDER 
sector winding with 
variable speed control 
AUTOMATIC TOROIDAL WINDER 
360° winding with 7” shuttle 
and variable speed control 
SEMI-AUTOMATIC TOROIDAL WINDER 
4” shuttle with 
variable speed control 
TOROIDAL TAPE WINDER 
winding Mylar Tape 
BOBBIN WINDER 
TRANSFORMER COIL WINDER 
All these machines will be 
demonstrated at booths 705 and 802 


Write or wire today for additional information 
Teletype: Danbury 468 





MANUFACTURING CO., INC. 
DANBURY, CONN. 


Want more information? Use post card on last page 
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BACKTALK 


Staple Problem 


, | Dear Sirs: 


| REGARDING THE USE of “weaker 
| staples” as suggested by one of your 
| subscribers (“Crosstalk,” Oct., 1954 
issue), I’m almost tempted to say 
amen; however, I have found that 
staples made of smaller gage wire 
| often snap during the removal pro- 
cedure, thereby causing complica- 
tions. But I do agree with the 
aforementioned subscriber that the 
dismemberment of an issue of 


| | ELECTRONICS is not an easy under- 


| taking! 

Fellow clippers may find my 
method of staple removal worth 
trying: (1) Lift the bent ends of 
the staples with the blade of an old 
knife; (2) Raise the flat portion of 
the staple about a sixteenth of an 
inch with a screwdriver; (3) Open 
a pair of long-nose pliers, and use 
the lower jaw as a wedge to further 
raise the staple; (4) Close the jaws 
of the pliers and carefully lift out 
the staple. 

Duckbill pliers might possibly 
prove to be more helpful. ... 


JOSEPH PASTOR, JR. 


Radio Corporation of America 
Herrison, New Jersey 


Editor’s Note: We have tried this 
technique and find it very good indeed. 
Several readers seem to have mastered 
it and are now seeking a solvent or 
other means of removing the glued 
pages from the backing. 


Distortion Correction 


DEAR SIRs: 
A WEEK AGO I finally had the oppor- 
tunity to test an amplifier built to 
Mr. Diamond’s circuit. Although 
it was not a production model it 
was well constructed (by some one 
| else) and it was equipped with a 
high-quality output transformer. 
The distortion curves that I took 
on this amplifier agreed quite 
| closely with those published in the 
| “Backtalk” column in the January 
ELECTRONICS. I measured the un- 
balance in drive to the output tubes 





TEST 
CHAMBERS 


HIGH & LOW TEMPERATURES 
CONTROLLED HUMIDITY 
© —150°F. to +200°F. 


© 20% to 95% R.H. 


® 1 cu. ft. to 75 cu. ft. 
cabinets 


Walk-in Rooms 
Temperature Baths 


Electronic or pneumatic 
recording or indicating 
control systems 


CUSTOM CHAMBERS 
built to specifications. 


Equipment available to meet 
Government specifications for 
environmental testing 


CABINET COMPANY 
PP lV V PD i es errr 


57 Washington Avenue 
Caristadt, New Jersey 





Want more information? Use post card on last page. 
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MID-CENTURY D-C ANALO GUE 


COMPUTER 
mc-50° 


featuring — 


30 Chopper-Stabilized Amplifiers 
3 Multiplying Servos 
Removable Problem Board 


A PRECISION INSTRUMENT 


MATHEMATICIANS—Advanced Degrees 
ELECTRONIC ENGINEERS 

Computer Experience Required 

Send Resume: 


MID-CENTURY INSTRUMATIC CORP. 
611 Broadway e« New York 12, N.Y. 


D.C. -AUDIO- R.F. VACUUM TUBE VOLTMETER 





Mc GRAW- HILL 


DIRECT MAIL LIST SEAVICE 
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Priced remarkably low! 


11 d.c. ranges from .5 millivolts to 500 volts. Input 
impedance is 50 megohms and accuracy is 3% on 
all ranges 


8 a.c. ranges from 10 millivolts to 25 volts r.m.s 
Frequency response is essentially flat from 10 k.c. to 
250 m.c. Calibration curves are provided for high 
accuracy measurements. The a.c. probe maintains a 
high input impedance at high frequencies. Drift is 
——e after a one half hour warm-up. Constant 
oltage transformer renders readings non-responsive 
to line voltage fluctuations. A.C. operated. Rugged, 
compact 


ONLY $193.00 including a.c. probe 


SCIENTIFIC SPECIALTIES CORP. 


Snow & Union Sts., Boston 35, Mass. 





If You Are Having Difficulty 
Maintaining Your Mailing Lists... 


330 West 42nd Street 


Probably no other organization Is as well equipped as 
McGraw-Hill to solve the complicated problem of fist 
maintenance during this period of unparalleled change 
in industrial personnel 

McGraw-Hill Mailing Lists cover most major indus- 
tries. They are compiled from exclusive sources, and 
are based on hundreds of thousands of mai! question- 
naires and the reports of a nation-wide field staff. All 
names are guaranteed accurate within 2% 

When planning your direct mail advertising and sales 
promotion, consider this unique and economical service 
in relation to your product. Details on request 


McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 
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New York, 36, New York 


SEIU: 








(Wa) 277288 


ACTUAL SIZE 


Compact ... Rugged... 
Light weight .. . 
6 PDT arrangement 


All these features are achieved by the use 
of an extremely efficient rotary motor, pre- 
cision built, with hydrogen annealed parts. 


COMPACT—one inch diameter, with 


1-5/16” long enclosure. 


HEIGHT—above chassis, is only 1.216 
inches. ' 


RUGGED— withstands operational shock 
of 50 G’s and operational vibration of 5-500 
C.P.S. at 10 G's. Altitude to 70,000 feet. Am- 
bient temperature range of 65°C to 
+-125°C. 


LIGHT WEIGHT—only 2.6 ounces 


(even with mountings interchangeable with 
larger relays of other manufacture). 


Tests of production relays, under USAF 
supervision, have proven that this relay 
meets or exceeds the requirements of MIL- 


| R-5757B. 


Contacts are rated at 3 amperes, non- 
inductive, at 26.5 V.D.C. or 115 V.A.C., 60 
to 400 CPS. 

Coil resistance values range from 6 ohms 
to 14,000 ohms. Relay pictured above has 
1-9/16” mounting centers but can be supplied 
with other mounting styles requiring less 
chassis space. 


Other standard contact arrangements are 2 
PDT, 3 PDT and 4 PDT. All are available in 
the plug-in construction. 


See us at the 1.R.E., Booth 840 
Kingsbridge Armory, New York 
March 21 thru 24 


Fill in coupon for catalog. 


FILTORS, inc 
30 SAGAMORE HILL DR. 
PORT WASHINGTON, L. I., N. Y. 


| 

| 

| 

| 

| Please send data sheets on your 
| subminiature relays. 
| 

| 

| 

| 

| 
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WHERE CLEAR-CUT 
REPRODUCTION 
REALLY COUNTS 


you'll find the 


TURNER 80 


STUBS CONTROL ROOM AT WHT.TY, COS IN EASTERN iOWA 





There's no room for garbled 
or misunderstood directions here. 
That's why WMT-TV chooses the 
Turner 80 in its control rooms. This 
small, convenient microphone has 
a Bimorph moisture-sealed crystal, 
mechanical and shock proofed to 
deliver true and clear reproduction 
every time. 


A good example of versatility . . . 


The Turner 80's styling, compactness, 
convenience and performance make it one 
of the most versatile microphones avail 
able. It's nondirectional with a response 
of 80-7000 cps, sensitivity around —54 db 
Count the many uses for intercom micro 
phones in your Broadcasting or Telecast 
ing organization That's the number of 
times the Turner 80 can work for you 









Trine wane Otek STAD 


FLOOR STAD euatin 





Model 80. List Price 


THE TURNER COMPANY 





905 17th Street NE, 
Cedar Rapids, lowe 
Want more information? Use post card on last page. 
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BACKTALK (continued ) 


caused by the substitution of a 
6CB6 for a 6AU6 and found it 
to be approximately 20 percent. 

This great discrepancy from my 
original calculations led me to 
search for the reason for this error. 
I finally discovered that the error 
resulted from neglecting the resist- 
ances of the two halves of the 
primary of the output transformer. 
Problems in the output stage of the 
amplifier stem from these resist- 
ances which of course not 
coupled to each other. 

I am sorry that I made this error, 


are 


however the tests made on this 
amplifier support my contention 
that the plate-to-grid feedback 


around the output tubes is detri- 
mental and may be removed with 
beneficial results. 

When the plate-to-grid feedback 
resistors were disconnected and the 
overall feedback loop adjusted to 
maintain 12 db overall feedback, 
the distortion of the output of the 
amplifier was reduced by a factor of 
about two and when a 6CB6 was 
substituted for a 6AU6 the result- 
ing unbalance was less than 5 per- 
cent. There was no apparent reduc- 
tion of stability when this change 
was made. 

I also still maintain that equally 
good amplification can be obtained 
by simpler methods and I offer the 
results described in my article pub- 
lished in Radio and TV News (Jan. 
1955) as proof.... 

Thank you for your courtesy in 
publishing my two earlier letters. 
I resolve to be more careful about 
over-idealizing components in the 
future. 


W. B. BeRNARD 
San Diego, California 


German TV Transmitters 


DEAR Sirs: 

IN THE March 1954 issue of ELEc- 
TRONICS (p 16) you reported the 
local suppliers of television station 
equipment in Germany to be Fern- 
seh G.m.b.H. and Siemens & 
Halske. 

All good things are three and the 
third one, in this case, is our com- 
pany. We have not only supplied 
television station equipment even 
before World War II but also in- 








Special Engineering 
TO HELP SOLVE 
YOUR PROBLEMS 


COMPACT AND RUGGED — for heavy 
duty application in transmitters, 
communications services, aviation 
radio, induction and dielectric heat- 
ing, industrial oscillators, diathermy 
and amateur radio. 


FOR HARD OPERATION UNDER LOAD 
Large copper-to-glass seals, spe- 
cially processed copper cylinders, 
maximum spacing, high temperature 
braze of low vapor pressure for 
“hard” operation under load. 


HIGHER PERMISSIBLE TEMPERATURES 
WITH PYREX GLASS—better vacuum 
“bake,” bell-sha bulb for maxi- 
mum external voltage breakdown. 


NO R.F. PICK-UP 
ALL OFHC COPPER 
—non-magnetic, low 
coefficient of expan- 
sion, high thermal 
and electrical con- 


ductivity, high“Q” 


20 KV RATING 
2%" O.D. 
4" L. 







WRITE FOR SIZES 
AND PRICES 


| b 
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antenna design 





ELECTRONICS 
ENGINEERS 


and PHYSICISTS 


attending the 1.R.E. 


National Convention 

and Radio Engineering Show 
March 21-24 
Waldorf-Astoria Hotel 


and Kingsbridge Armory 


A number of significant new studies at Lockheed 


Missile Systems Division has created positions for those 


possessing outstanding ability in: 
j 
systems instrumentation electromechanical computers . 
engineering design reder 
s 
servomechanisms telemetering nuclear physics research ; 


For the convenience of those attending the convention, 
Karl E. Zint, C. T. Petrie and other members of the 
technical staff will be available for consultation 


at the convention hotel. 


Under Construction: Lockheed’s new missile 
systems research laboratory — especially 
designed to provide the most modern facilities 
for meeting the increasingly complex 
problems of guided missiles. Scheduled for 
occupation this fall, it is the first step in a 
$10,000,000 research laboratory program. 


/ 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION * VAN NUYS * CALIFORNIA 
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N O "4 y) 7 | L A 2: L 3 stalled, after the war, the following 
a levisic ansmitters: FTZ, 
W I t i . vy) } Tt) ye. 34 L E 4 fy iy T K iy] ‘ a s f eet ieeeae, ‘Sacto 


at Feldberg, 1-kw rating, and 
NWDD, Nord-West-Deutischer 
Rundfunk, at Hannover , 1-kw 
and NWDR, Langenberg, 10-kw. 


Dr. W. Lux a 
Telefunken 
Gesellschaft fur drahtlose Telegraphte 
Zentrale Berlin 


(Editors Note: Two views of Telefun- 
ken television transmitters are shown 
below. 


MODEL W COIL WINDER 
e Bank winding now possible with a commercial machine. 
%& Improved progressive universa! winding achieved with compensating cam form. 


He Will also wind bobbins, single layer close and space windings, transformers, 
universal (pi) and conventional progressive universal coils. 


% Set up for universal windings greatly simplified. 


Send for complete technical literature. 


a nT 


| 
| 
OYSTER BAY, NEW YORK -— OYster Bay 6-1285 
Visit The 1 R E National Convention and Radio Engineering Show, Booth 305, 420 Production Road 





POWER 
METERS 


FOR THE 
MEASUREMENT 
OF AVERAGE & 

PEAK R.F. POWER 


The 10-kw transmitter at NWDR Langen- 
berg 


Lissajous Therapy 


DEAR SIRS: 

I MUST COMPLIMENT you on the ex- 
tremely interesting, educational, 
and unusually amusing letter by 
Harwell G. Davis Jr., of the 
Evanston Hospital Association, 
Evanston, Ill., which you published 














~ 


ype PM-12 shown 





Power 





Type No, Frequency 


SEE US AT Megacycles in the January 1955 issue of 
oe B00 _| Average 0/5 was a ome ELECTRONICS, in the “Backtalk” 
The IRE SHOW PM-9 2-700 Average 12 watts 52 ohms ott ’ 
PM-10 2-700 Average 60 watts 52 ohms ee 
BOOTH PM-11 2-700 Peak 1 KW 52 ohms Dr. Davis’ pithy and cogent re- 
PM-12 2-700 | Peak 50 KW 52 ohms ay CE hi ; 
PM.13 $500 ee 1 akon marks, presented in a very amusing 
N 384 PM.14 2-500 Average 1000 watts 52 ohms technical writing style, combine 
oO. ver-t6 8-500 | Averege 5000 welts important design engineering in- 


Water Cooled 52 ohms 





formation with a basic design ap- 
proach that has long been lacking 
in electronic equipment for medical 
applications. 

Very often, due to our proximity 
in New York City to many of the 


WRITE TODAY FOR OUR COMPLETE CATALOG 


ELECTRO IMPULSE Laboratory 


62 WHITE STREET @ RED BANK, N. J. @ Phone: Red Bank 6-0404 
SOHOHHSSSSSSSSSHSSSSOSHHHSESSSHSOHSOSHOHOSESEEESEOEEE 
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DON'T MISS | 
SEEING | 


| Mullard | 





SHOW 


ULTRASONIC 
SOLDERING EQUIPMENT 


Solves Soldering Problems 

without the Use of Flux 
The new Mullard Ultrasonic Soldering Equip- 
ment is now a successful industrial tool, 
used in the tinning and soldering of metals 
such as: Aluminum, Germanium, Copper, 
Brass, Magnesium, Alclad Alloys, etc., 
without the use of flux! 

For further information write to 


INTERNATIONAL 
ELECTRONICS Corp. 


81 Spring Street * New York 12,N.Y 
Ce acme est 








“INDUSTRIAL” 


ELECTRONIC 
COMPONENTS 


Precision engineered electronic components 
and connecting devices for all your needs 


a 





| $884, 


@ LAMINATED SOCKETS 

© TERMINAL STRIPS 

@ METAL AND BAKELITE STAMPINGS 

@ TERMINAL BOARD ASSEMBLIES 

@ TUNER STRIPS, SOCK- 
ETS AND BRACKETS 
FOR UHF 

@ DUO-DECAL SOCKETS 

@ ANODE CONNECTORS 

@ WIRED ASSEMBLIES 






VISIT WITH 
US AT THE 
1.R.E. SHOW 
BOOTH 579 







Our extensive design and production 
facilities are available for developing 


\ your special requirements and applica- 
fi \. tiens. Representatives in principal 






cities throughout U.S.A. Write for 
samples and information. Dept. 


INDUSTRIAL HARDWARE Mfg. Co., Inc 


109 PRINCE STREET +» NEW YORK 12. N 
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| R E National Convention and 


Radio Engineering Show 
BOOTH 305-420 PRODUCTION ROAD 


Cok Winding Equipment Ca. 


109 AUDREY AVE, OYSTER BAY, NEW YORK 


- CONTACTS - 


FOR THE FIELD OF ELECTRONICS 





CINEMA’*S 


TAPE AND FILM 


OCUSSET 


CLEAN ERASURE OF MAGNETIC TAPE & FILM 





TYPE 9205 DEGAUSSER 





World's Only Recorder of its Kind 


Noise & program erasure, Use the best. WALKIE-RECORDALL 
Ciaemere Guth Test Type Bagensenr Sase 8-LB SELF POWERED BATTERY RECORDER 


Economically priced. Buy yours today 


CINEMA ENGINEERING Ve 


Lt ELL) a 


ra 
a 


aa arr array . 


EU STS 


MAES REPROOUCER CO. ime 


“ er 
Bia Lap tg O12 Greadway, 4. Y 3.4.1. Bept, 





MICROMETER FREQUENCY METER 


A Cement for Every Purpose . . . for Measures center frequency of any number 
METALS PLASTICS — of transmitters, AM or FM 1 te 175 
WOODS FABRICS OU ete ee i i 
RUBBER RUBBER TO METAL 500 MC. Accuracy 0.0025 Price $220.00 


PAPER FIBRE 
LAMPKIN LABORATORIES, INC 
o. a BRADENTON, FLORIDA 
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* See the "* 
* * 
» SERVO 
all-star line-up 
at the 


IRE SHOW 


BOOTHS 
203 ano 300, 


% PRODUCTION ROAD , 


* 
* 
* 
* 

* 

* 
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* 
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SERVOBIROD 


* Radio Instrument Line 


Navigation Direction Finding 
Radar Facsimile Recorder 
Measurement Instruments 
Communication Receivers 


High Voltage Power Supplies 


* Servolab Instrument Line 
Servoscope* 
Servoboard* 
Servo Amplifiers 
Servolab Building Blocks 


* Infrared Measurements Line 


Bolometer and Preamplifier 
Recorder Amplifier 


Pyrometers 


* 


reo 
TRAGE 
MARK 


Sc-l26 


SERVO CORPORATION 


OF AMERICA 


NEW HYDE PARK, NEW YORK 
Went more information? Use post card on last page. 
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BACKTALK (continued) 


large medical research centers, we 
are approached to design or quote 
on electronic equipment. 
with Dr. Davis that generally 
speaking, the ignorance that medi- 
cal men manifest in the field of elec- 
tronics is exceeded only by the 
ignorance on the part of electronic 
engineers of biological phenomena 
(with the possible exception of cer- 
tain very limited subjects). 

The section on electroencephalo- 


I agree | 


graphy and the “nearby broadcast- | 


ing station” had me laughing so 
hard that secretaries and engineers 
came running in from adjacent 
offices to find out what the joke was. 

Dr. Davis is talking about legiti- 


mate applications in therapy, of | 


electronic equipment, and therefore 
he states “the more knobs on the 


panel, the less likely will the user be | 


able to make even the best instru- 
ment work,” 

I would like to describe briefly a 
reverse experience we had here in 
building oscilloscopes for a medical 
device. The oscilloscope specifica- 
tions were of a most unusual nature 
frequency-wise, both horizontally 
and vertically, in the sweeps. There 
were switching devices for external 
signal selection, and control knobs 
for synchronization and other func- 
tions which did not even exist in the 
oscilloscope. 

In addition, the customer insisted 
on a separate on-off switch, instead 
of the integral intensity switch and 
on-off control that is normally em- 
ployed in low-cost, moderate-fre- 
quency-response oscilloscopes. 

It was only after the termination 
of the contract, and delivery of the 
last unit, that I learned the purpose 
of the oscilloscopes. The instru- 
ments were included in a rather 


gaudy cabinet, with many flashing | 


lights and other knobs; emanating 
from the cabinet were two cables 
with electrodes, the electrodes being 
applied to the patient, and the wave- 
form of current going through the 
patient being demonstrated on the 
oscilloscope’s face. 

The entire objective was to keep 
the patient happy for one-half hour 
or more, while the doctor, or tech- 
nician, manipulated the dials at 
regular intervals to change wave- 
forms. The therapeutic vaiue of 
the electrical treatment was negli- 
gible; however, the psychological 


HYCOR 


aan 
aah 


Features... 


¢ HYCOR telemetering filters 
have excellent characteristics 
due to the use of high “Q” tor- 
oid inductor elements. The fil- 
ters may be used in low level 
circuits with negligible hum 
pickup resulting. 

¢ In addition, only the finest 
capacitors are employed to 
assure stability. 


e Available in standard RDB 
frequencies. 


GENERAL SPECIFICATIONS 
impedence 500 500 


TVPE [BANDWIDTH] ATTENUATION] FREQUENCY RANGE 


10 | 400 cps to 14.5 kc 


~3 db of less |) 400 cps to 960 cps 
40 db or more} $1300 cps to 14 5 ke 


= 72% 3 db or less } 400 cps to 960 cps 
15% 45 db or more} $1300 eps to 14.5 kc 
ab or Tess | 
Came —pasarermore] 22 19700 


Other frequencies and impedances 
available on request. 


11423 VANOWEN STREET 
NORTH HOLLYWOOD 1, CALIF. 
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PROFESSIONAL SERVICES 






Consulting—Patents—Design—Development—Measurement 





CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 


Radio - Electronic 
Research Development & Manufacturing 
Communication, FM & TV 


Robbins Lane, Hicksville, N. Y 
Hicksville 3-3191 


EDGERTON, GERMESHAUSEN 
& GRIER, INC. 


Consulting Engineers 
Stroboscopy — Transient Oscillography 
Photoelectricity —- Pulse Techniques — Timing 
High-Speed and Electronic Flash Photography 
Telemetering Industrial Television Applications 
160 Brookline Avenue Boston 15, Mass, 


Eldico of New York, Inc. 


Pioneers of Television Interference Elimination from 
Transmitters, Induction Heaters, Diathermy and etc 
Donald J. 8. Merten & Engineering Staff 


70 E. Second St Mineola, L. L., N. ¥ 
Garden City 7-0383 


ELECTRONIC RESEARCH 
ASSOCIATES, INC. 


“TRANSISTORIZE” YOUR PRODUCT! 


Complete Service in consulting, research, develop 
ment, and production on Transistor circuitry, prod- 
ucts and instrumentation 


67 East Centre Street Nutley, N. J 
NUtley 2-5410 


ERCO RADIO 
LABORATORIES, INC. 


Radio Communications Equipment 


Engineering - Design - Development - Production 
Our 25th Year in Air to Ground 
Communications and Radio Beacons 


Garden City « Long Island « New York 


HANSON-GORRILL-BRIAN INC. 


Product & Mfg. Development 
ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 


One Continental Hill Glen Cove, ! 
Glen Cove 4-7300 


R. W. HODGSON CO. 


Technical Salea Representation a 
Research 4 Development Engineering 
Specializing In Electronics, Nucleonics, 
Instrumentation, Servomechanisms & 
Cybernetics. Let Us Handle Your New 
Product or Invention 
3406 W. Washington Bivd. Laos Angeles 18, 
RBpublic 2-265! 
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Radio, Audio, Industrial Electronic Appliances 


Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specialty 
to bear on your problems. 


INTERFERENCE MEASUREMENT 
LABORATORY 


Interference Study per Government Specifications 
Shielded Space for Interference Investigation 
Field Surveys for F.C.C. Certification of Induction 
and Dielectric Heating Equipment 


907 Bast Sist Street ° Brooklyn 3, New York 
Ingersoll 9-1765 


THE KULJIAN CORPORATION 


BLECTRONICS DIVISION 


Consulting Electronic Engineers 
© 


Research, Development, Production of 
Automatic Controls—Special Instrumentation 


1200 No. Broad St., Philadelphia 21, Ia 
Stevenson 2-9000 


ROBERT McCABE 


Radio Noise Measurement and Elimination 
Field Intensity Surveys 


1781 Bide-a-Wee Park Columbus 5, Ohio 


Measurements Corporation 
Research & Manufacturing Engineers 


Hagar W. Hovck MarTiaL A. Honneu. 
Joun M. van Beunen 


Specialists in the Design and 
Development of Mlectronic Test Instruments 


Boonton, New Jersey 


NEW ROCHELLE TOOL CORP. 


FOR CERTIFICATION OF INDUCTION 
AND DIELECTRIC HEATING EQUIPMENT 
IN ACCORDANCE WITH F.C.C, RULINGS 


Mobile Test Unit Available Entire U. 8 


320 Main St New Rochelle, New York 
Phone NE 2-5555 


NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 
MFG. THE THERMOCAP RELAY 
Specializing in solution of problems of electronic 
and electro-physical instrumentation for the re 
search or analytical laboratory Industrial plant 

problems also invited. 


Andover, New York Cable Address: NIATRONLAB 






PICKARD & BURNS, INC. 


Consulting Electronic Engineers 


Analysis and Braluation 
of Radio Systems 


Research, Development and Production 
of Special Electronic Equipment 


240 Highland Ave Needham 04, Mass. 


ALBERT PREISMAN 


Consulting Engineer 


Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks, 
Industrial Appliances 
AMillated with 
MANAGEMENT-TRAINING ASSOCIATES 


$224-1éth St.. N. W Washington 10, D. C. 


JOSEPH RACKER CO., INC. 


HOW GOOD 18 YOUR NAW PRODUCT? 
NEW PRODUCT CONSULTANTS 
A complete service for your new product 
Bvaluation Sales Bullding 
Commercialization . Promotion 


140 Nassau St., New York 38, N.Y. Worth 4-1463 


THE TECHNICAL 
MATERIAL CORPORATION 


Communications Consultants 
Systems Engineering 


General Offices and Laboratory 
700 Fenimore Rd., Mamaroneck, N. Y. 


TELECHROME, INC. 


Electronic Design Specialists 
COLOR TELEVISION EQUIPMENT 


Flying Spot Scanners, Color Synthesizers, Keyers, 
Monitors, Oscilloscopes and Related Apperstus 
J. BR. Popkin-Clurman, Pree. 4 Ch. Bnor. 


88 Merrick Kd Amityville, L. L, N. ¥. 


WHEELER LABORATORIES, INC. 


Radio and Electronica 
Consulting —~- HKesearch — Development 
R-F Cireuits —— Lines —- Antennas 
Microwave Components Test Equipment 
Harold A. Wheeler and Engineering Staff 


Great Neck, N. Y HUnter 2-7876 


YARDNEY LABORATORIES, INC. 
Research - Design - Development 
Eleetro Chemical Generators of Energy 


40-46 Leonard Street Worth 6-3106 


Now York 13,N.¥ 


of placing your unusual problem in the hands of @ competent con- 


sultant is that it eliminates the elements of chance and uncertainty 


from the problem and provides real facts upon which to base decisions. 
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Send letter outlining education 
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join the company that 






now... you can CREATE with the 
WESTINGHOUSE electronics division 


It's a long way from KDKA... the world's first radio broadcasting 
station ... to radar, the backbone of America's air defense. It's a 


long way from the vacuum tube to the transistor. 


To the men who have played vital roles in these developments 
... electronics has been a challenge. To you... it is an opportunity. 
It is the opportunity to create history in electronics, just as other 


engineers have done at Westinghouse. 


Top-level design and development positions are now open. If 
you can fill one of these exciting openings . . . you will find un- 
limited creative opportunity. You will be well-compensated for 
your efforts... both in income and benefits, and in the satisfaction 
of contributing to America's superiority in ground and shipborne 


radar; fire-control, communications and missile guidance systems. 


openings exist for: 


Circuit Engineers 

Radar Systems (Indicator) Engineers 
Antenna Waveguide Engineers 
Transformer Magentics Engineers 


Digital Analog Tracking Specialists 


Technical Writers 


act now! 
See us at the I.R.E. show 
or 


R. M. Swisher, Jr. 

Employment Supervisor, Dept. 105 
WESTINGHOUSE ELECTRIC CORP, 
2519 Wilkens Avenue 


and experience to — Baltimore 3, Maryland 





you can Be SURE...i¢ irs 


Westinghouse 
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BACKTALK (continued) 


effect on the patient was apparently 
great enough to enable the manu- 
facturer of the equipment to sell 
quite a number of these in fields 
where the psychological effect is 
more important than medical 
therapy. 

Victor Wouk 


Chief Engineer 
Beta Electric Corp. 
New York, N. 


Editor’s Note: Which leads us to spec- 
ulate on the possibility that an elec- 
tronics engineer may some day be a 
patient at the establishment. Armed 
with a diode and a few feet of wire, 
he might reverse the psychological 
treatment and confound the medical 
man. 


Gas Glow Potentials 

DEAR SIRS: 

THERE APPEARS in the December, 
1954 issue of ELECTRONICS (p 184) 
a news report involving an Ioniza- 
tion Transducer Micrometer. It is 
stated that Professor Kurt S. Lion 
of the Massachusetts Institute of 
Technology discoved the phenomena 
involving the generation of a d-c 
potential by a two-electrode gas 
tube situated assymetrically in a 
high frequency field. 

I sincerely hope it becomes a mat- 
ter of record that I recognize the 
application of this principle in the 
aforementioned device as an inven- 
tion involving great ingenuity on 
the part of Professor Lion. How- 
ever, I wish to call attention to my 
article, Novel Applications for Neon 
Diodes, p180, January, 1951 edition 
of ELECTRONICS. ... 

Insofar as I have been able to 
ascertain there have been, at least 
since the introduction of radar, 
spasmodic reports concerning the 
observation of d-c potentials across 
the electrodes of a gas tube sub- 
jected to ionization in a high-fre- 
quency field. It is my belief, how- 
ever, that I was the first to call 
attention to the fact that the in- 
tensity of ionization must be higher 
in the vicinity of one electrode than 
the other. (For gas tubes with sym- 
metrical electrodes). 

I would welcome 
garding this matter. 


comment re- 


I. GOTTLIEB 
Mountain View, Calif. 
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ENGINEERS—ADMINISTRATORS 
—SALESMEN—EMPLOYERS 


Confidential, rapid and professional service for na- 
tion wide placement in the Electronics field. Write 
giving age, education and brief experience. Employ 
ers send us job description. We will let you know 
how we can help you by return mail. 
Graebner’s Electronics Exchange 

"The Nation's Largest’’ 

116 South Michigan—Room 705—Chicago 3, Iilinots 





REPLIBS (Bow No.): Addresa to office nearest you 


NEW YORK: 330 W. 42nd 8t. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
BAN FRANCISCO: 68 Poat 8t. (4) 








POSITIONS VACANT 








ELECTRONICS EXECUTIVES—$7,500 to $265,- 

000. As a member of the nation’s largest 
Executive Placement and Procurement Service, 
we have immediate openings for competent men 
experienced in any phase of Electronic, Elec- 
trical, or Electro-Mechanical Research, Devel- 
opment, Manufacturing, or Administration 
Completely Confidential, nationwide. Write for 
application: Drake Engineering Personnel Serv- 
ice, 7 W. Madison St., Chicago 2, Illinols— 
Financial 6-2100 


ELECTRONICS EXECUTIVES—-$7,500 to $75,- 

000. This specialized division of the nation’s 
largest Executive Placement and Procurement 
Service offers immediate openings with the na 
tion's leading firms for competent men experi- 
enced in any phase of electronic, electrical, or 
electro-mechanical development, manufactur- 
ing, sales, or administration. Completely con- 
fidential, nationwide, Send resume to Mr. Gene 
Shea, Cadillac Employment Agency, 220 South 
State Street, Chicago 4, Lilinois, 


SELLING OPPORTUNITY OFFERED 


MANUFACTURERS 
wanted to handle 


REPRESENTATIVES 
an electronic instrument 


used in missile environmental test to synchro- 


nize stroboscopic light sources with high fre 
quency shake machines, Give technical qualifi- 


cations, background, lines carried. RW-5398, 
Electronics, 

POSITION WANTED 
ENGINEER, PROFIT-minded, handles men 


well, solves difficult technical 
years experience in electronic engineering, 
heavy on communications, Seeks position as 
chief engineer of medium-sized company pre- 
ferably engaged in non-military electronics and 
located in Metropolitan New York City area, 
PW-5586, Electronica. 


SELLING OPPORTUNITY WANTED 


WANTED — ELECTRONIC Manufacturer — 
California manufacturer's representative 
handling nationally known electronic and radio 


problems, 22 


equipment seeks additional line to sell Cali- 
fornia electronic and aircraft industries, RA- 
6421, Electronics, 1111 Wilshire Blvd., Los An- 
geles 17, Calif. 


CONTRACT WORK WANTED 


Small Electronic unite or assemblies to wire, 
Eastern Electronic Service, Box 213, Maple 
Shade, New Jersey 


ENGINEERING EXECUTIVE 


Currently director of engineering for 
national organization. Background of 22 
years in field, with 3 major companies, 
and Armed Forces, includes diversified 
experience in radar, communications, radio 
and TV. Well-versed in operations, pur- 
chasing, labor negotiations, contracts and 
leases, construction, specifications, budget 
control, technical standards preparation, 
client contacts. M.I1.T. Licensed profes- 
sional engineer. Widely travelled. 


PW -5591, Electronica 


330 W. 42 St., New York 36, N. Y. 


Scientific and 
Technical 


Your order 
Please give 


in all 
languages 
heve prompt attention 
title and publisher 


Herbert A. Luft 
42-10 82nd St. Eimhurst 73, N. Y. 


BOOKS 


will 
author, 
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“OPPORTUNITIES” 


EQUIPMENT 
USED OR RESALE 


ENGINEERS 
PRODUCT DEVELOPMENT 


desirable 
working conditions and associations. 


experience. 
Send your complete resume in confidence to 


3631 Perkins Avenue 












ATTENTION 
ELECTRONIC INSTRUMENT 


oR 
COMPONENTS COMPANY 


HAVING FINANCIAL 
OR 


TECHNICAL TROUBLES 


Our Management Group Will Buy Com- 
pany Outright or a Substantial Interest. 
Information Held in Strictest Confidence. 
Write 





tronics 
York 36 





BO-5504, Ele 


330 W. 42 St New N. ¥ 









E.E. Degree plus demonstrated ability in design of electronic equipment 
development of AC and DC Amplifiers, Transducers and Carrier Amplifiers, Switching 
and Control Circuits and Electronic Counters. 


Positions offer secure futures with ——— and expanding organization 





Experienced in 


Practical production beckground also 


Excellent 


tarting salaries commensurate with training and 


BRUSH ELECTRONICS COMPANY 


Cleveland 14, Ohio 


(Division of Clevite Corp.) 





VACUUM TUBE 
ENGINEER 


Established manufacturer fully equipped 
to manufacture Power and Special Purpose 
vacuum tubes. Wishes to locate engineer 
who wants to get into business as an as- 
sociate. Must have good technical back- 
ground and contacts. Some capital needed. 
New York Area. 


BO-5510, Electronica 


W. 42 St., New York 36, N. ¥ 


BUSINESS WANTED..... 


An Opportunity for the Principals of a Small-to-Medium Sized 
Manufacturing Group doing from 0.5 to 3 million annual volume: 


—an opportunity to obtain greater financial ability 


—an opportunity to enjoy use of an honored, accepted 
trade name, and a capable sales organization 


—an opportunity for liquidating present gains 


while continuing present activities 
—an opportunity for greater growth and 


development of your business 


—trelief from wasteful administrative details 


Our firm is searching for an opportunity 
to buy, or otherwise closely affiliate 
with, a small or medium-sized manufac- 
turing organization in the electronics, in- 
strument, electro-mechanical, data-pro- 
cessing and/or recording, or related 
manufacturing fields. Our purpose is to 
diversify a well-established, internation- 
ally respected, profitable organization 
now active in the field of industrial 
electronics. And we believe that this 
opportunity may appeal to the man (or 
men) now operating an organization 
for whom the details of management 
have become simply a millstone of 
waste. 


Association with our company, as by 
outright sale or otherwise, will provide 


an interesting opportunity for develop- 
ment of a product, retaining individual 
satisfaction of accomplishment but with 
the help of already experienced man- 
agement to remove wasteful details. 


We have money to pay fairly for the 
sacrifices and tribulations of creating 
and carrying a small business from 
nothing, although we are not philan- 
thropists. We are willing to spend this 
money on a proposition that can help us 
toward our objective of diversification 
with possibilities for development—not 
immediate billings. 


lf this sounds interesting to you, we 
shall be glad to discuss it with you or 
with your attorney——all in strictest con- 
lidence, of course. 


BO-5509, Electronics 
330 W. 42 St., New York 36, N. Y. 





Additional Selling Opportunities Offered & Wanted on pages 510 & 511 
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To the Engineer who is Very Particular 





RCA expansion opens the kind of permanent 
opportunities you'll find most desirable 


A whole new program of expansion 
at RCA—in Research, Systems, Design, 
Development and Manufacturing—opens a 
broad variety of permanent positions with 
all the features that appeal to the alert, 
creative engineer. These are opportunities 
with a future...available today for the 
man who wants to move ahead profession- 
ally with the world leader in electronics. 
They include work in fields of phenomenal 
growth. At the RCA engineering labora- 
tories listed in the chart on the right, you'll 
find the kind of living and working condi- 
tions attractive to the professional man and 
his family. 

Engineers and scientists find every 
important factor that stimulates creative 


C{EeaAOoruiirwyT cerwrifraas 


effort ... including a quality and quantity 
of laboratory facilities unsurpassed in the 
electronics industry...and everyday 
association with men recognized at the top 
of their profession. 

RCA’s benefits add up to an impres- 
sive list of “‘extras.”” Among them: tuition 
for advanced study at recognized univer- 
sities ...a complete program of company- 
paid insurance for you and your family... 
a modern retirement program . . . relocation 
assistance available. 

Your individual accomplishments 
and progress are recognized and rewarded 
through carefully planned advancement 
programs. Financially as well as profession- 
ally, you move ahead at RCA! 
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about His Future... facie? 


What can RCA offer you? AVIATION ELECTRONICS 


ELECTRON TUBES 
Check the chart below for your career opportunity in MISSILE GUIDANCE 


RADIO SYSTEMS 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


FIELDS OF ENGINEERING ACTIVITY | Mec 


RESEARCH « SYSTEMS « DESIGN © DEVELOPMENT 
COLOR Tv TuBES—Electron Optics—Instrumental Analysis LIL 


ft 


z 
2 
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—Solid States (Phosphors, High Temperature Phenomena, 
Photo Sensitive Materials and Glass to Metal Sealing) 


RECEIVING TUBES—Circuitry—Life Test and Rating—Tube 
Testing—Thermionic Emission 


MICROWAVE TUBES—Tube Development and Manufacture 
(Traveling Wave— Backward Wave) 


GAS, POWER AND PHOTO tuUBES— Photo Sensitive Devices— 
Glass to Metal Sealing 


AVIATION ELECTRONICS — Radar—Computers—Servo Mech- 
anisms—Shock and Vibration—Circuitry— Remote Control 
—Heat Transfer—Sub-Miniaturization—Automatic Flight 
— Design for Automation—Transistorization 


RADAR—Circuitry— Antenna Design—Servo Systems— Gear 
Trains—Intricate Mechanisms—Fire Control 


COMPUTERS (ANALOG AND DIGITAL)—Systems— Advanced 
Development—Circuitry— Assembly Design—Mechanisms 


COMMUNICATIONS— Microwave—Aviation—Specialized 
Military Systems 

RADIO SYSTEMS— HF-VHF — Microwave — Propagation 
Analysis—Telephone, Telegraph Terminal Equipment 
MISSILE GUIDANCE—Systems Planning and Design—Radar 
—Fire Control—Shock Problems—Servo Mechanisms 


COMPONENTS — Transformers—Coils—TV Deflection Yokes 
(Color or Monochrome) — Resistors 
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MANUFACTURING L 
TV Color Tubes— Microwave Tubes H 


Ld kL 


Peto] Jol | | | fel=izie ik 
a) 
et tt |) dU eee ee 


MACHINE DESIGN 
Mechanical and Electrical—Automatic or Semi-Automatic 
Machines 
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C—Camden, WN.J.—in greater Philadelphia near many suburban communities. 

H—Harrison, W.J.—just 18 minutes from downtown New York 

L—Lancaster, Pa.—in beautiful Lancaster County, about an hour's drive west of Philadelphia, 

Code M—Moorestown, W.J.—quiet, attractive suburban community close to Philadelphia. 
O—Overseas—RCA International Division, several locations, 


Location 


Please send resume of education and Mr. John R. Weld, 

experience, with location preferred, to: Employment Manager, Dept. C-3C 
Radio Corporation of America 

30 Rockefeller Plaza 

New York 20, N.Y. 


RADIO CORPORATION OF AMERICA 


Copyright 1954 Radio Corporation of America 
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TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 





ELECTRONIC DESIGN 


ELECTRONIC DESIGN ENGINEERS looking for the advanced problems in guided 
missile systems design are offered unusual career opportunities working on 
expanded, long-range programs within the Convair Engineering Department. 
These opportunities include work of a research and development nature in the 
fields of system engineering, circuit design and analysis, mechanical design and 
electronics packaging, electronics test and evaluation, and reliability and parts 
control. Experience in the entire radio frequency spectrum is applicable. Particu- 
larly applicable is experience in both electro-mechanical and all electronic servos, 
magnetic amplifiers, receivers, data transmission systems, digital techniques, sub- 
miniaturization, and data accumulation systems 


CONVAIR offes you an imaginative, explorative, energetic engineering depart- 
ment truly the “engineer's engineering department to challenge your mind, 
your skills, your abilities in solving the complex problems of vital, new, long- 
range programs. You will find salaries, facilities, engineering policies, educational 
opportunities and personal advantages excellent. 


Generous travel allowances to engineers who are accepted. Write at once 
enclosing full resume to: 


H. T. Brooks, Engineering Personnel, Dept. 903 


CONVAIR 


A Division of General Dynamics Corporation 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 





SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern California, 
offers you and your family a wonderful, new way of life...a way of life judged by 
most as the Nation's finest for climate, natural beauty and easy (indoor-outdoor) 
living. Housing is plentiful and reasonable. 











The SIZE of the 
COMPANY 


wcee| wm mm wenn or cece meese 


The SIZE of the 
OPPORTUNITY ? 


Many engineers have found that the 
size of a company does not always 
determine the size of the opportunity 
it offers. 

Consider the National Company, for ex- 
ample: solidly-established since 1914, 
recognized as a quality pioneer in the 
electronics industry, we have remained 
comparatively small by choice, grow- 
ing slowly while consistently increas- 
ing our scope of operations 

Ours is an organization where the 
accent has always been on individu- 
ality, on encouragement of initiative, 
on personal interest in each engineer's 
progress. In this kind of environment, 
opportunity is inherent, and an engli- 
neer can do his best work, knowing it 
will not go unnoticed. 

National invites engineers who are 
“Tuned to Tomorrow"’ to apply now for 
the following positions: 


ELECTRONIC ENGINEERING 
RESEARCH PHYSICS 
MECHANICAL ENGINEERING 
MECHANICAL DESIGN 


You will participate in the research, 
development and design of 


COMMUNICATIONS SYSTEMS—Microwave 
components, transmitters, radar & ter- 
minal equipment 

COMPUTING DEVICES—Digital & analog 
techniques 


AUDIO DEVICES—Tape recording, high 
fidelity amplifiers, tuners 


INSTRUMENTATION — Sensing elements, 
high vacuum techniques, specialized cir- 
cuits & frequency multipliers 


RECEIVERS—Specialized, diversity, low 
noise & microwave 


COMPONENTS 
inductors 


INTERVIEWS AT THE 
1.R.—. CONVENTION 
Be sure to visit with 
National at its 1.R.E. 
convention headquarters 
Hotel Barclay 
111 East 48th Street, New York City 


(Between Pork and Lexington Avenves) 


Hardware, capacitors, 


Or write directly to John A. Bigelow 


National 


st ite 


NATIONAL COMPANY, INC. 


61 Sherman St. Malden, Mass. 


March, 1955 — ELECTRONICS 




























































ELECTRONICS — March, 1955 





SEARCHLIGHT SECTION 


4 ey te, 
3 “ey 


% 
ly 


yy 


A ‘Cy. 
My hays. 
-* 74, "e 
“He "*, 
“Uhre ny 
Be, “ty 
%: 
~~ 


with 
GOODYEAR AIRCRAFT 


Forceful, creative thinking by top-flight 
engineers is the key to Goodyear’s 
progressive research and development 
programs. 


Experienced engineers . . . men with 
ability and imagination . . . do top work 
for Goodyear. Positions are open to 
qualified physicists and electronic, 
electrical, and mechanical engineers for 
research, design, development, and 
product engineering in these fields: 


Electro-mechanical Pulse Techniques 
Microwave Weapons Systems 
Servomechanisms Antenna Design 
Electronic Packaging Miniaturization 


Send a résumé of your qualifications or 
request application— 


C. G. Jones, Salary Personnel Department 


GOODYEAR AIRCRAFT 
CORPORATION 


1210 Massillon Road Akron 15, Ohio 
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ff p/reicstion at ADMIRAL is making itself felt in more 
and better engineering careers. 


Real ability and originality can find new challenge and 
opportunity with a leader in electronic development and 
manufacturing. 


Positions available for engineers with the following back- 
grounds: 


%& MICROWAVE ENGINEERS 


Experienced in UHF and SHF circuitry and components, with under- 
standing of wave guides, cavities, and duplexers. 


%& ELECTRONIC ENGINEERS 


Junior and Senior engineers for television receiver circuit design. 
Experienced men also needed for V.H.F. and U.H.F. tuner work. 


we RADIO ENGINEERS 


Duties involve designing household and portable radio receivers. FM 
and AM experience preferred. 


%& MECHANICAL ENGINEERS 


Electro-Mechanical designers. Assignments involve the design and 
layout of small mechanical devices at the development level. 


%& COMMUNICATIONS ENGINEERS (MILITARY) 


Applied development and design of radar and other specialized 
military systems, 


x AUTOMATION ENGINEERS 


A special opportunity exists in the field of applying automation and 
printed circuit techniques in the above categories. Your imagination 
and engineering talents can be used in furthering this development. 


Good starting salaries and working conditions with complete program 
of employee benefits. Opportunity for professional development with 
excellent facilities in Chicago area to carry on University graduate work 
while working full time. 


@ Send complete resume to Mr. Walter Wecker, Personnel Department, 
to get more information on these opportunities. 


tLe) eRe Mae Taal met 


Admiral Corporation .,....;.'.... 
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ELECTRONIC 
ENGINEERS! 


Big opportunities 
await you at 
Bendix York! 


To the Engineer who is a 
recent college graduate, as well as 
to those with experience in all 
phases of advanced design, Bendix 
York offers opportunities outstand- 
ing in its field. As a young and ex- 
panding division, Bendix York pro- 
vides fascinating and challenging 
assignments. Good salaries, all em- 
ployee benefits, ideal living condi- 
tions in a beautiful suburban area 
are yours. 

Send resume of Edu- 
cation and Experience 


to: Mr. L. D. Smith, 
Employment Supervi- 
sor 


“BendX 


AVIATION CORPORATION 
YORK DIVISION 
Phone: York 5521 York, Penna. 





RECEIVER ENGINEERS 
With Experience in VHF 
and UHF Frequencies 


Career Opportunities 
With Old Established 
Central Connecticut Firm 
Interesting Projects 
Top Salaries 
Suburban Living 
Replies Held in Strict Confidence 


Wire or Phone Collect 
Personnel Mgr. SHerwood 7-274! 


THE ALLEN D. CARDWELL 
ELECTRONICS PRODUCTIONS 
CORPORATION 


Plainville, Connecticut 


COMMUNICATIONS 
ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


ENGINEER £* Sradyate witn 3 veara 


TECHNICIAN communications and 3 year 
experience. 


Require installation adjustment and maintenance 
experience with communication receivers and aaso- 
ciated terminal equipment. Also, men with similar 

P- pores tranamitters, anten- 


Muat be willing te travel | o United States and 





Sonnet paginoee Inc. 
no ‘ourteenth St.,N.W., Washington 5, D.C. 
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These Advantages! 


In addition to paid vacations, liberal pension 
plans and numerous other valuable health and 
hospitalization benefits for you and your family, 
we provide cooperative educational aid at one 
of the many technical schools in the Philadel- 


Research Center, Paoli, Pa. 


To Inspect Its Openings on Both 
Commercial & Sponsored Projects 





phia area for qualified applicants who find our 
center an ideal work-shop in which to secure the 
desired recognition in their chosen fields. 

If you possess an educational and/or work background in 
Communications, Data Handling, Electronic, or Electro- 
Mechanical Business Machines... including such specifics 
as High Speed Mechanisms, Paper Handling Devices, 
Magnetic-Tape Transport Mechanisms, Magnetic-Drum 
or Tape Applications, Radar, Telemetering, Guided Mis- 
siles, Process Control Instrumentation, Digital and Ana- 
log Computers, Transistor and Magnetic Circuit Design 
and Analysis, Magnetic Amplifiers, Servo Mechanisms, 
and Electronic Packaging Design . . . 


CONSIDER THESE OPENINGS AS 
@ ELECTRICAL ENGINEERS; Junior & Senior 

MECHANICAL ENGINEERS; Junior & Senior 

@ LOGICAL DESIGNERS @ PHYSICISTS 

@ PROJECT ENGINEERS 


SALES ENGINEERS 1. sel £101 electronic desk 


computers in all sections of the country. Sales & Technical 


Your family, too, is important! And, here at 
Paoli, a delightful suburban community, thirty 
minutes from Philadelphia, you will find the 
cultural atmosphere as well as the educational 
facilities required for your children. 


We will pay travel expenses for all applicants 
invited to visit our NEW Research Center to 
consider the application of their educational 
and/or work background to the many challeng- 
ing problems we are engaged in for industry 
and the nation’s welfare. 


If you want the BEST for yourself and your 
family, consider NOW your qualifications for 
the openings listed on the right and — 


Write L. E. DICK, Personnel Manager 
BURROUGHS RESEARCH CENTER 
Paoli, Pa. 





experience in allied lines desirable. 






9 


Re: 


Seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeees 


Located on 
PHILADELPHIA’S 
“MAIN LINE” 
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UNIVERSITY of MICHIGAN 


ENGINEERS and 
SCIENTISTS 


Unusual opportunities for out- 
standing and experienced men are 
available at the University of 
Michigan's Willow Run Research 
Center. Research Engineers and * 
Physicists with advanced degrees 

and/or experience in the fields of: 


DIGITAL COMPUTER @ LOGICAL DE 
SIGN @ INFRARED @ ACOUSTICS @ 
DIGITAL COMPUTER PROGRAMMING 
ELECTROMAGNETIC THEORY ®@ 
COMMUNICATIONS CIRCUIT DESIGN 
@ COMPONENT DEVELOPMENT @ 
RADAR @ OPTICS ENGINEERING @ 
SYSTEMS DESIGN 











Salary commensurate with training and 
experience. Excellent working condi- 
tions. Liberal vacation policy along 
with other fringe benefits. Unusual 
opportunity to carry on University 
graduate studies while working full 
time. Moving expenses paid. U. 5S. 
Citizenship required. 






Here are challenging opportunities in a newly 
formed Division of a pioneer electronics firm 
for continued growth and responsible positions. 


INVESTIGATE SYLVANIA’S OPPORTUNITIES NOW! 
The following 
CAREER POSITIONS 


in Supervisory and Specialist fields 
are now open 


Write, giving details of education 
and experience, to 








BOSTON BUFFALO W. N. MacDonald, Personne! Office 
Engineering Laboratory Engineering University of Michigan 
Majors in E.E., M.E., Majors in E.E., M.E., or Willow Run Research Center, 
Math, Physics. 5 or more Physics. 5 or more years Ypsilanti, Michigan 
years Research & Devel- experience in Product 
opment experience in — Design and Advanced 


Devel ont in — 
ieee " Mechanical Desig SENIOR 
; Shock & Vibrati 
— Scoatnicertatio ELECTRONICS 
A , Mi Applicati 
Saeeetanon a ENGINEERS 


Mechanical Design Servo Mechanisms EE degree or equivalent experien 

Miniaturization F. M. Techniques ate cer > Simeunninhiees 
Digital Computer Equipment Specifications and navigation desirable. Perma- 
circuits & systems Circuit Design nent positions in design and 
Circuit Design Heat Transfer development. Citizenship required. 
Shock & Vibration Systems Development Position at Rochester, New York. 


Technical Writing Components 
Missile Analysis Mechanization 


INTERVIEW and RELOCATION EXPENSES ADDRESS: | 
will be paid by Sylvania Chief Electronics Engineer 
Sylvania provides financial support for advanced STROMBERG-CARLSON COMPANY 


education as well as liberal insurance, 


pension and medical programs, | ROCHESTER 3, NEW YORK 


Excellent living and recreational 
conditions in this area. 





Please forward resume to: 
Professional Placement Supervisor 
SYLVANIA ELECTRIC PRODUCTS INC. 


Thomas A. Tierney | Randall A. Kenyon 
70 Forsyth Street | 175 Great Arrow Ave. 


PHYSICIST ., ENGINEER 


for 
Gas Tube Design & Development 


Excellent opportunity in Raytheon’s ex- 
panding organization for capable engineer 
or physicist to work on the design and 
development of VR tubes, rectifiers, thyra- 
trons, GM tubes and allied devices 
Minimum requirements: B.S. degree and 
3 years’ experience in this field. 

Write or wire for appointment 

G. W. Lewis, Personnel Manager, 

Raytheon Mfg. Co., 55 Chapel St., 

Newton 58, Mass 


/ 
/ 


ELECTRIC PRODUCTS INC, Y 


i 
Boston, Mass. | Buffalo 7, N. Y. Y 
SYLVANIAVYY 


S44 
Your inquiries will be answered y 
within two weeka, Wp 


AA 
Ef 
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Research Specialist 
Edward Lovick 
measures reflection 
coefficient of 
dielectric materials 
in the K-band 
region. Lockheed is 
expanding K-band 
studies to meet 
future radar 
requirements. 





Lockheed expands airborne antenna program 


Lockheed’s diversified expansion program is causing a 
major increase in airborne antenna research and 
development. Antenna design is one of the fastest 
growing areas at Lockheed, with research and 
development being applied to: extremely high-speed 
fighters, advanced jet trainers and jet transports; 
advanced versions of vertical-rising aircraft, turbo-prop 
transports, radar search planes (developed and 
produced exclusively by Lockheed) and a number 

of significant classified projects. 


New positions at Lockheed 

The program presents Physicists and Electronic 
Engineers qualified for airborne antenna design with 
a wide range of assignments in communication, 
navigation and microwaves. 





In addition to the compensation of challenging work, 
Lockheed offers you increased salary rates now in 


effect; generous travel and moving allowances; Electronics Research Engineer Irving Alne records radiation antenna 
an opportunity to enjoy Southern California life; and patterns. Twenty-two foot plastic tower in background 

an extremely wide range of extra employe benefits eliminates ground reflections, approximates free space. Tower 
which add approximately 14% to your salary in the is of Lockheed design, as are pattern integrator, high gain 
form of insurance, retirement pension, etc. amplifier, square root amplifier, logarithmic amplifier 


E. 0. Richter, Electronics Research department manager (seated), W. R. Martin, 
antenna laboratory group engineer (standing), and J. L. Rodgers, 
electronics research engineer, discuss design of corrugated surface antenna 


Lockheed 


AIRCRAFT CORPORATION 


sureanx California 
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ELECTRONIC 


RESEARCH & DEVELOPMENT 
ENGINEERS 


JUNIOR & SENIOR 


Continued expansion of varied commercial and 
military activities of our electronics divisions 
offers positions for specialists or those capable of 
handling from beginning-to-end circuit design, 
breadboarding and packaging— in: 


ANALOG & DIGITAL COMPUTERS 
MAGNETIC AMPLIFIERS 

SERVO MECHANISMS 

FIRE CONTROL SYSTEMS 
GUIDED MISSILES 
SUBMINIATURIZATION 

FLIGHT SIMULATION 
NAVIGATIONAL RADIO AIDS 


Local interviews will be arranged 
for immediate positions with: 


ACF Electronics—Alexandria, Va. 
(Suburb of Washington, D. C.) 


Avion Instrument Corp.—Paramus, N. J. 
(N. Y. Metropolitan Area) 


Engineering & Research—Riverdale, Md. 
(Suburb of Washington, D. C.) 


Submit resumes to: 


ACF INDUSTRIES, INC. 
(Formerly American Car & Foundry Co.) 
P. O. BOX 55 


Church Street Annex 
New York 8, N. Y. 


aD 


OFFERS OUTSTANDING 


OPPORTUNITIES IN 
FIELD 
ENGINEERING 


E E graduates or equivalent with field 
experience in radar will find unequaled 
opportunities for professional advance- 
ment with Raytheon — a world leader 
in electronics. Foreign and domestic 
assignments. Excellent salaries. Liberal 
allowances. 


Write 


RAYTHEON 


GOVERNMENT FIELD ENGINEERING 


WALTHAM 54, MASS. 


To 


EMPLOYERS 
who advertise 


for MEN: 


W HEN there are many appli- 
cants for a single position it fre- 
quently happens that the only let- 
ters acknowledged are those of 
the most promising candidates. 
Others may not receive any indi- 
cation that their letters have 
even been received by a prospec- 
tive employer much less given 
consideration. These men often 
become discouraged, will not re- 
spond to future advertisements, 
and sometimes question their bona 
fide character. 

Every advertisement printed in 
the Searchlight Section is duly 
authorized. 

It will help to keep our readers 
interested in this advertising if 
you will acknowledge every ap- 
plication received, even if you 
merely return the letters of un- 
successful applicants with, “Po- 
sition filled, thank you” written 
or stamped on them. If you don’t 
care to reveal your identity, mail 
them in plain envelopes. 

We suggest this in a spirit of 
cooperation between employers 
and the men replying to Positions 
Vacant advertisements. 


* 

Put yourself in the 
other fellow’s place.” 
ry 
Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
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ELECTRONIC ENGINEERS 


You can work in the stimulating at- 
mosphere of an applied research 
and development laboratory where 
ideas are important, initiative is en- 
couraged and associates are com- 
petent. The project areas listed be- 
low are typical of our extensive elec- 
tronics interest; a complete list would 
include almost every branch of mod- 
ern electronics. We are interested in 
men of all levels with sound training, 
imagination and potential, regardless 
of their specialty. 


Communications 
Dynamic Control Systems 
Aircraft Instrumentation 
Radar 
Computers 
Electrical Measurements 
Varied Electronic Circuits 
Servo-Mechanisms 
Missile Guidance 


Microwave 


ENGINEER WRITER 


Must be a competent Electronics En- 
gineer with an avocation for techni- 
cal writing. Writing will include 
specifications, test procedures, oper- 
ating procedures and reports. 


If you are interested in working at 
your maximum professional level in 
an organization that combines the 
most desirable elements of academic 
and industrial research and develop- 
ment, we invite you to communicate 
with our Employment Manager. 


B.S. degree and experience required; 
advanced degree with experience to 
back it up is even better. 


Hospitalization, surgery; group life, 
sickness, accident, and retirement in- 
surance is available with most of the 
cost paid by the Laboratory. Salaries 
are comparable with industry. Merit 
reviews occur semi-yearly assuring rec- 
ognition of work well done and expe- 
diting advancement. Other rsonnel 
policies are very liberal, such as our 
self-sponsored internal research pro- 
gram. Graduate study at University of 
Buffalo is encouraged through gener- 
ous tuition refund program. 


Cornell Aeronautical Laboratory 
Buffalo 21, New York 
wholly owned by Cornell University 
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OPPORTUNITY FOR 


ELECTRONIC 


ENGINEERS 
aud 


ELECTRONIC 
TECHNICIANS 


These are 


PERMANENT 


Positions with a 


leader in the dynamic 
field of 


ELECTRONIC 
COMPUTERS 


Your best chance for increasing responsibility and rapid advancement in 
the electronic field is in the challenging field service work associated with 
digital computers. Computer experience is not necessary. You will receive 
extensive training in computer logic and circuitry and specialized training 
on specific computers. Good salaries start with the training period. After 
training you will be assigned to one of our large computer installations in 
continental United States. You will enjoy liberal travel allowances and 
other employee benefits. 

The practical knowledge of computers obtained from actual experience 
at field installations will aid you greatly in advancement. 


Minimum qualifications for 

ELECTRONIC ENGINEERS 

Bachelor Degree—2 years 
electronic experience 


For further information regarding our 
computers and training programs, send a 
brief resumé of your education and experi- 
ence to Mr. R. A. Nelson, Employment 
Manager. Interviews at our expense by 
arrangement. All contacts are held in strict 
confidence. 


Minimum qualifications for 
ELECTRONIC TECHNICIANS 
High school plus electronic school 
(armed forces acceptable) 
and four years electronic experience 


Memington Fkand. M¥and 
A NGINEERING Aiseancs a Absusnen Aasvciores DIVISION 


1890 W. MINNEHAHA AVENUE ST. PAUL W4, MINNESOTA 


499 





SEARCHLIGHT SECTION 


A New Role for the 


ELECTRONIC ENGINEER 


Pioneering in 
Automatic Control 


Tie automation of industrial 

processes, the elimination of tedious paper 

work, the safeguarding of human lives and creative 
energy through split-second sensing, thinking and 
deciding machines that act with intelligence and 
discretion are part of the second industrial 
revolution that is changing the life 

and work patterns of us all. 


ECA’s engineers are creating the automatic industrial 
controls, the electronic business machines, the digital 
and analog computers that are bringing this 
revolution into focus day by day. Until they can 
design a machine that can do it better, these 
engineers are encouraged to bend their best thoughts 
to this work in an atmosphere that allows for 
professional freedom, where there are open channels 
for the propagation of new ideas, where work 
executed with imagination is remembered, 

where there is opportunity to grow in the profession. 


As one of the leaders in this change, 

ECA is daily stretching out into new fields, 

and enlarging its interest in old ones. 
Nevertheless, the corporation rests on a sound base 
of well-established commercial products, 

which provide the ECA engineer with stability, 
and assure him of compensation 

on a high industrial pay scale. 


There are now a few positions open 
for electronic engineers with a 
good theoretical background and 

a few years’ experience, Address all 


inquiries to: Mr. W. F. Davis, Dept. 705. 


ELECTRONICS CORPORATION 
OF AMERICA 


77 Broadway 
Cambridge 42, Mass. 











TUBE 
ENGINEER 


We are considered 
“small business” 
but pride ourselves 
on worthwhile 
contributions to 
the Electron Tube Art. 
An engineer with 


“TUBE BACKGROUND” 


will profit by 
contacting us. 


LEWIS AND 


KAUFMAN, Ltd. 


LOS GATOS 
CALIFORNIA 


Electrical Engineers 
and Physicists 
Radar Simulation 
Advanced Circuitry 
Analog Computors 
Ballistics 


Mapping 
Telemetering 


Senior and Junior Engineers 


Join a Firm 
with a Future 


Our future is bright . . . we're smal! 
but we're growing. We offer you the 
opportunity to grow with us .. . to 
gain individual recognition by work- 
ing closely with technical manage- 
ment ... to advance rapidly. You 
will work and live in a delightful 
suburban community . . . associate 
with other top-notch engineers, and 
with them, develop yourself by con- 
tact with a complete project, not just 
a segment of a project. If you are 
interested in allying your future 
with a firm with a future. . . write: 


Industrial Research Laboratories 


Division of Aeronca Manufacturing Corp. 


Dept. A-3, Hilltop & Frederick Rds. 
Baltimore 28, Maryland 
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Hectronic Engineers 
Mechanical Engineers 
Physicists 


Expanding operations in ORD- 
NANCE DEVELOPMENT includ- 
ing guided missiles, fuzes and 
safety and arming devices assures 
permanent positions. Openings 
for both experienced and in- 
experienced men in these chal- 
lenging and rapidly expanding 
fields. Opportunities to participate 
in this new concept of electro- 
mechanical miniaturization. 


write 


ALLIED PRODUCTS 
DIVISION 


HAMILTON WATCH CO. 
LANCASTER, PA. 


SEMICONDUCTOR DEVELOPMENT 


Responsible positions are now available 
with one of the leading and fastest grow- 
ing semiconductor manufacturers. These 
Gre outstanding opportunities for Physicists 
and Engineers in research, development, 
or production of advanced germanium and 
silicon diodes and transistors. 

Experience in semiconductors or other 
components such as tubes or capacitors is 
desirable. 


The following positions are available: 
Physicists 
Metallurgists 
Device Engineers 
Production Engineers 
Sales Engineers 


Send Resume or call 


Trangitron fe" 
§ Corporation 
407 Main Street, Melrose, Mass. 
MElrose 4-9600 


ELECTRICAL ENGINEER— 
INDICATING INSTRUMENTS 


it, wihte Me cext yew or Santee months 
plan to retire, we, are not eee for the ne 
} —- RD. interesti on you from New 
Hampshire. . furt information write te 
4969, Electronics 
330 W. “3 St., New York 36, N. Y. 
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SEARCHLIGHT SECTION 


litie: , equipment 

onal procedures designed 

special needs . . . living 
conditions in a community famed 
as America’s happiest city... 
working with associates and 


PCS ae) 


FARNSWORTH ELECTRONICS CO., 
Fort Wayne, Indiana 





SEARCHLIGHT SECTION 


The Field of Research offers 


Satisfying CAREERS 


We maintain one of the na- 
tion's most progressive research 
and development laboratories 
and are looking for qualified 
engineers—Senior and Junior 
—who are interested in further- 
ing their careers in the field of 
research, 


If you are interested in becom- 
ing part of AGROWING COM. 
PANY — with OUTSTANDING 
PERSONNEL—at HIGH START. 
ING SALARIES — and EXCEL- 
LENT WORKING CONDITIONS 


contact. 


Mr. D. M. Halliday 


Immediate Openings in 
SENIOR ELECTRONICS 
ENGINEER OR PHYSICIST 
With Experience in Communications 
Systems and Information Theory 
SENIOR ELECTRONICS 
ENGINEER 
Digital Data Processing Experience 
SENIOR MECHANICAL 
ENGINEER 
Hydraulics, 

Marine Design Experience 
RADAR 
MICROWAVE TECHNIQUES 
ANTENNA DESIGN 


FIELD THEORY 
(Electro-Magnetic) 


SERVOMECHANISMS 
AIRCRAFT INSTRUMENTATION 
CIRCUIT THEORY-DESIGN 
AERONAUTICAL ENGINEERING 
MECHANICAL ENGINEERING 


LABORATORIES 


% 8100 N. Monticello Ave., % A division of COOK ELECTRIC COMPANY 
Skokie, IMlinois KEystone 9-2060 2700 N. Southport Ave., Chicago, Illinois 
Electrical and Mechanical Engineering and Manufacturing Since 1897 


ENGINEERS, EE 


You'll Find These Advantages 
at Kollsman: 


An organization small enough 
to provide diversity & recogni 
tion of achievement, large 
enough for stability and con- 
tinuing growth. 


Intricate design and develop- 
ment work on America’s finest 
aircraft instruments, with the 
best facilities available in a 
modern plant. 


Convenient location in a quiet 
residential section only 20 min- 
utes from Times Square by IND 
subway to Elghurst Ave. local 
station—2 short biocks to 
plant 


cee 


A Few Positions Available 
for Work Associated with 
Airborne Navigational Systems 


. Systems Work 
. Field Service 
Handbook Preparation 


. Preparation of Test Pro- 
cedures and Specifications 


Some previous experience 
with electronic and electro- 
mechanical computers and in- 
struments desirable. 


For appointment, send resume 
to the Employment Manager. 
Or if in the New York ‘Metro 
politan area, phone 


NEwtown 9-2900 


KOLLSMAN Instrument Corp. 


80-08 45th Ave., 
Elmhurst, L. |., New York 


ENGINEERS 


The APPLIED PHYSICS LABORATORY OF THE 
JOHNS HOPKINS UNIVERSITY offers an ex- 
ceptional opportunity for professional advance- 
ment in a well-established laboratory with a 
reputation for the encouragement of individual 
responsibility and self-direction, Our program 
of 


GUIDED MISSILE 
DEVELOPMENT 


provides such an opportunity for men 
qualified in: 


ELECTRONIC CIRCUIT DESIGN AND 
ANALYSIS 


DEVELOPMENT AND APPLICATION OF 
TRANSISTOR CIRCUITRY 


SERVOMECHANISMS AND CONTROL 
SYSTEM ANALYSIS 


ELECTRONIC EQUIPMENT PACKAGING 
INSTRUMENT DESIGN 

MISSILE SYSTEMS DEVELOPMENT 
FLIGHT TESTING 


Please send your resume to 
Glover B. Mayfield 
APPLIED PHYSICS LABORATORY 


THE JOHNS HOPKINS UNIVERSITY 
8621 Georgia Avenue 
Silver Spring, Maryland 
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SEARCHLIGHT SECTION 


GENERAL ELECTRIC 
ENGINEERS 


PLANS 
FAR INTO THE FUTURE PHYSICISTS 


Positions available 


in the following fields: 


Advanced Development, Design, Field Service 


The development of new technologies at and Technical Writing in connection with: 


General Electric has opened the door on a MILITARY RADIO & RADAR 
program of advanced electronics work requir- " MULTIPLEX MICROWAVE 

MOBILE COMMUNICATION 

; ; ti COMMUNICATIONS 

To engineers this means long-range, continu- ELECTRONIC COMPONENTS 

ing opportunity enabling them to build a solid TELEVISION, TUBES & ANTENNAS 
future as they enjoy the vast facilities, stimu- Bachelor’s or advanced degrees in 


lating challenges and many incentives and Electrical or Mechanical Engineering, 
; Physics, and experience in 
rewards offered by General Electric. electronics industry necessary. 


ing the skills of top engineers and physicists. 


Please send resume to: Dept. 3-5-E, Technical Personnel 


GENERAL @@ ELECTRIC 


Electronics Park, Syracuse, N. Y. 





DEVELOPMENT & ETI NT 


sunlit and TERED for 
TENGINEERS | | ELECTRONIC ENGINEERS 


who want more room to grow 
© ANTENNA Top opportunities f hi t and 
ities for achievement and recog- 
® RADIO COMMUNICATIONS ' nition are open at FTL... key unit of the 


@ RADAR ©) world-wide, American-owned IT&T System. 
|| FTL’s long-range development program offers 
e MICROWAVE ; stability and security. Finest facilities — plus 


broad and generous employee benefits. 
© NAVIGATIONAL AIDS bi INTERESTING ASSIGNMENTS IN: 
s TERMINAL EQUIPMENT Radio Communication Systems * Electron Tubes 


t Microwave Components * Electronic Countermeasures 
s TELETYPE Air Navigation Systems * Missile Guidance 
Transistors and other Semiconductor Devices 


With a progressive, expanding, Rectifiers ¢ Computers . Antennas 

well: established corporation. Telephone and Wire Transmission Systems 
Interviews will be arranged for 

qualified applicants. Send com- SEND RESUME TO: 
plete biographical resume, ex- PERSONNEL ao 
perience and education to BOX EL-3 


Mr. J. E. Richardson : : 
Personnel Director Federal Telecommunication Laboratories 


A Division of INTERNATIONAL 


MARYLAND ELECTRONIC MFG. CORP. j TELEPHONE AND TELEGRAPH CORPORATION FTL’s famed 


5009 Calvert Road i! 500 Washington Avenue, Nutley, N. J. : Stems teen 
College Park 9, Maryland fe 28 al 
on B90 8M SINT REI < oh - nutes 
wi 2H eee From N.Y. C. 
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ne SECTION 


ENGINEERS « 


SCIENTISTS 


Receptor 


once again opens new careers for men of high professional caliber. An organization 
owned, operated and managed by engineers offers job variety, high pay and unusual 
opportunities for rapid professional growth. 


THERMATRON 
DIVISION 


Dielectric heat sealers for plastic and 
woodweld industries. 


@ ELECTRICAL ENGINEERS 


Circuit design: new applications 


ENGINEERING 
PRODUCTS DIVISION 


Research and development in microwave 
and radar fields, pursuant to long-term 
contracts. 


@ ELECTRONIC ENGINEERS 


At all experience levels. For circuit design 
and development. 


SEMI-CONDUCTOR DIVISION 


Transistors and diodes: research, development applications and 


production. 


PHYSICISTS 


For semi-conductor research. 


CHEMICAL ENGINEERS 


For production process development. 


@ ELECTRONIC ENGINEERS 


For transistor circuit applications. 


@ MECHANICAL ENGINEERS 


For research in electronic device encap- 
sulation. 


@ AUTOMATIC MACHINE DESIGNERS 


For transistor production machinery. 


Send resume to: Mr. Stanley Winston, Personnel Manager 


Radio Receptor Company, Inc. 
240 WYTHE AVENUE, BROOKLYN Ii, N. Y. 


Electronic Engineering Company of California 


The Electronic Engineering Company of California is an independent firm 
engaged in the design, development and fabrication of electronic equip- 
ment for private industry and the Armed Forces. Founded and managed 
by electronic engineers, the Electronic Engineering Company offers » 
Droad background of experience, highly trained personnel, excellent facili- 


ties plus a well Integrated, expanding organization. 


4 


The Electronic Engineering Company has openings for engineers with ex- 
perience and background in industrial and military electronics. 


Please send resume of experience and Electronic Engineering Company of Cobferaa 


education with salary requirements to: 


100 SOUTH Atvataee srettt 
TOE BEETLES 57 «Cantt Oem 


APPLIED 
PHYSICISTS 


PERMANENT 
ASSIGNMENTS 


+ 
IN THE FIELD OF 


MILITARY 
WEAPONS 
SYSTEMS 


Missiles 
Fire Control 
Reliability Studies 
Radar 
Sonar 
Underwater Ordnance 


REAL CAREER 
OPPORTUNITIES 


You'll enjoy the advantages of a small 
company atmosphere in the Silver 
Spring Laboratory ... along with the 
stability of being part of the rapidly 
growing Vitro Corporation of America 
with 5 diversified operations through- 
out the United States. 


@ Suburban Location in residential 
community adjacent to Washingtom 
D.C. 


@ Plentiful housing—modern apart- 
ments, houses to rent or buy 


Advanced courses available at: 4 
major universities 


Cultural advantages of the nation’s 
capitol 


Similar opportunities also 
available at 
West Orange, N. J. 
and 
Eglin Field, 
Florida Laboratories 


Write to Personnel Manager 


VITRO LABORATORIES 


962 
WAYNE AVE. Vie 
SILVER SPRING, MD. 
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I | 4 
| Electronics Engineer é 
adit ta | | Familiar with airborne electronic equll 
| ment (communications, navigation IF. 
| Radar and Autopilots preferably with 2 
| to 4 years aircraft experience. Should be 
| Antenna Engineer | college graduate, Duties will include sy 
i | tem investigations, establishing test pt 
’ ro conduct pattern studies, design pr | edures and conducting environmental teat 
| type antennas and supervise flight tests of on airborne elec equipment and cou 
| new antenna installations. College era | ponents 
| iate in Physics, Math or E.} | 
| | Computer Engineer 
| Electronic Instrumentation | To supervise maintenance ami to lesign 
| Engineer | special circuitry for computers. Experlence 
| | with either analogue or digital omputers 
rhree to five years aircraft instrumenta | required. College graduate preferred 
tion experience required, Knowledge of 
| transducers amplifiers and recording | 
j catipment used in experimental research | Senior Power Plant Engineer 
testing of hi-speed Jet aircraft is essential 
| Knowledge of servo loop theory as applied | Three to eight vears aircraft power plant 
| to aircraft systems coupled with ability to | experience Capable conducting powse 
| properly instrument, record and analyze | plant testing in conjunction with jet « 
is desirable. Graduate with E.E. degree gine and induction system analysis. BS 
| preferred | in M.E. or A.I ’ 
Please address complete resume utlining « 
of your technical background, to 
Mr. R. L. Bortner 
(dministrative Engineer 
SEE MP E/MBE AES AV AAT 8 ABW = FARMINGDALE, LONG ISLAND, NEW YORK él 


DESIGN ENGINEER 


Excellent opportunity available for 
field of 
I lec trical 


Design Engineer in the 
Magnetic Materials En 
gineering degree and two or more 
years’ experience in permanent 
magnet design work desirable 
Equivalent experience in electro- 
magnet or electric machine design 
may be satisfactory 

The a growing or- 
ganization well known for speciali 
all 
Elec 
trical and Metallurgical Laboratories 


ce mMpany iS 


zation in the manufacture of 


types of magnetic materials 


are excey uonally well « quipped with 


modern apparatus and testing 
devices, 
miles 


Midwestern location (70 


from Chicago), salary open 
For interview during the I.R.E 
Show, call Mr. D. P. O'Brien at the 
New York Office, Empire State 
Building, Oxford 5-1685 ; or 
Send full background 
and experience data to 


Mr. Charles S. Brand 
THE ARNOLD ENGINEERING CO. 


Marengo, Illinois 
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ARR RRRBRRRBBeeeeeeeeeees: 


electronic 
engineers 


LIVE AND WORK 


Electric Boat Division of General Dynamics Corporation (designers 
and builders of the world’s first atomic powered submarines) is 
augmenting the staff of its Special Projects Division. 


Those who join Electric Boat can look forward to a relaxed, 
healthful way of life year-round near New London (half way be 
tween New York and Boston} . 
a company known for a stable record of engineering employment 

. Stimulating assignments in the exploration of many facets of 
the new and increasingly important field of computer techniques 


Applications will be reviewed promptly, and confidential inter 
views arranged for qualified applicants 
resumes to Peter Carpenter, Technical Employment Director 


ELECTRIC 
BOAT 
DIVISION 





2. BS or MS, 3 years’ experience, 


3. BS, 1 year’s experience in 


ON THE CONNECTICUT SHORE! 


a permanent association with 


GENERAL DYNAMICS CORPORATION 









SEARCHLIGHT SECTION 


" 

















1. PhD, 3 to 5 years’ experience, 
for systems analysis and 
design supervision of digital 
computer circuitry. 


for circuitry design. 


analogue computer design, 
application or operation. 


Please send complete 


@ Groton @ Connecticut 


SEARCHLIGHT SECTION 


ELECTRONICS! 
CAREER OPPORTUNITIES WITH 


Westinghouse 


SENIOR AND INTERMEDIATE ENGINEERS 
AND PHYSICISTS FOR ADVANCED 
PROJECTS 


OPPORTUNITY for long range development project in color television and 
transistor application. Design and development experience in electronics 
or advanced degree, desirable. 


’ 


ne and recognition under supervision of outstanding electronic 
eaders. 


BENEFITS include excellent salaries, modern research facilities and equip- 
ment, retirement plan, convenient city-country living. 


PHONE COLLECT or write: 


Mr. Gordon Ley, Manager 
Advanced Development Engineering 
Phone: Metuchen, N. J., 6-5000 


WESTINGHOUSE ELECTRIC CORPORATION 


Television-Radio Division, Metuchen, N. J. 


Electronics To those engineers who prefer a 


variety of assignments on interesting, 
long-range projects, General Precision 
Laboratory offers an exceptional 
Systems opportunity. 
This growing research laboratory com- 
Electromechanical bines the challenge of exploring 
new fields with the stability afforded 
by a large and diversified 
parent organization — 


ENGINEERS °“="™ 


The location in New York's 
well-known Westchester County provides 
an ideal living and working environment— 
beautiful surroundings, high standard 

Analogue of living, and just one hour from 
New York City with its many cultural and 
Computer educational facilities. 


Men with interests in the above and 
: related fields should submit resumes to Mr. 
Environmental Hollis F. Ware. Expenses will be paid 
Test for qualified applicants who come for inter- 
views. We regret we can consider 
only U.S. citizens. 


Senior GENERAL PRECISION 
Microwave Research LABORATORY INCORPORATED 


A Subsidiary of General Precision Equipment Corporation 
63 Bedford Rood Pleasantville, New York 





ELECTRONIC 
ENGINEERS 


Research & Development 


Physicists - Engineers 
(SENIORS) 


Experienced in research and development 
of various radar systems including: beac- 
ons, missile guidance and counter meca- 
sures. Advanced training in applied mathe- 
matics, noise theory and probability 
analysis desirable. EE degree or equivalent 
required. 


FIELD ENGINEERS 


(SENIORS) 
Local & Field Assignments 


Must have EE degree, with 3-5 years 
experience in one of the following: 
—Flight Simulators 
—Radar & Sonar Trainers 
—Fire Control Radar 
—Electronic installation 

and maintenance. 


@ EQUIPMENT ENGINEERS 


3-5 years experience with at least 3 years 
in circuit packaging. EE degree with 
mechanical background. 


@ APPLICATION ENGINEERS 


5-10 years experience on coil and trans- 
former development. 


Salary and advancement commensurate 
with ability; liberal vacation, sick leave, 
9 paid holidays, group life, sickness and 
accident insurance plans, and a worth- 
while pension system. 


STAVID 


Personnel Office, 312 Park Avenue 
Plainfield, N. J.—PLainfield 6-4806 





Creative, imaginative men to work in 
the forefront of the fabulous electronics 
world (substantial laboratory work) 

with a ecience leader since 189) 
Additionally, consider the advantages 
of suburban living in the rolling hills 
of Connecticut the ideal environ 
ment for the whole family 


ENGINEERS e 
ELECTRICAL AND ELECTRONIC 


ELECTRICAL & ELECTRONIC; 
Coordination and production on the 
manufacture of high frequency radar 
altimeters. 500 to 1000 megacycles. Re 
quire E.E. degree or equivalent in the 
field 


ELECTRICAL: 


Must be experienced in the design of 
switching circuits for AF-RF-UHF or 
airborne electronic equipment 


Analysis of audio and/or radio UNF 
circults 


Please forward complete resume to: 
MR. NORMAN L. MARKEL 
THE GRAY MFG. CO. 
(Creatore of Pay Station Telephone) 
16 Arbor Street Hartford, Conn. 


CAPACITOR ENGINEER 


Engineer or scientist experienced in 
ceramic capacitor materials, design and 
processes needed for printed circuit re- 
search and development program in the 
Research Department of an Ohio manu- 
facturer of electronic equipment. 

Man accepted will be responsible for 
this phase of work and report directly to 
the department head. 

Salary open. Replies held in confidence. 
Allowance for moving expense. 

Submit resume to 


P-5445, Electronics 
520 N. Michigan Ave., Chicago 11, Tl, 
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SEARCHLIGHT SECTION 


LINCOLN LABORATORY 


Staff research positions available for excep- 
tional electrical engineers with advanced train- 
ing or experience in electronics as applied to . . .Radar, 


Communications 
and 
High Speed 
Digital Computers. 


Please reply to: 


Personnel Department, P. O. Box 73, 


JUNIOR ENGINEER 


Continental Oil Company 
PONCA CITY, OKLAHOMA 


Electronic Research Group immediately 
requires B.S. in Electrical gineering ca- 
pable of meeting wide variety of design 
problems including anal and digital 
computers plus instrumentation peculiar to 
petroleum industry. Previous experience 
preferable but not required. New labora- 
tory. Excellent working conditions. Send 
resume of education, experience, and sal- 
ary requirements to Personnel Records Di- 
vision, Continental Oil Company, Ponca 
City, Oklahoma. 


CHEMICAL ENGINEER 


Chemical Engineer experienced in resist- 
ance films and resistor materials needed 
for printed circuit research and develop- 
ment oan in the Research Department 


of an io manufacturer of electronic 


equipment. 


Man accepted will be responsible for this 
phase of work and will report directly to 
the department head. 


Salary open. Replies held in confidence. 
Allowance for moving expense. 
Submit resume to 


P-4810, Electronics 
330 W. 42 St., New York 36, N. Y 


CAPACITOR ENGINEER 


Major manufacturer of fixed capacitors 
for electronics industry requires expe- 
rienced electrical engineer for the de- 
sign, engineering and development of 
all types of paper capacitors. At least 
10 years experience capacitor manufac- 
turing desirable. 


P-5495, Electro 
330 W. 42 St., Ne 
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Lexington 73, Mass. 


ENGINEERS... 


/ Xk a clear picture 
OT of progress 


with 


Westinghouse 


in the 


ELECTRONIC TUBE DIVISION 


@ at Elmira, New York 
Sa SANE SIRES 


, wT 


aah ean Bec: | aes 18 Aedes 


Picture your career as a success . . . going forward as Westinghouse goes forward 
in its dynamic growth. There is ample opportunity for professional and financial 
progress, based on merit. You will appreciate, too, your way of life, in this un- 
crowded historic community amid upper New York State's resort lake-land 


Opportunities for 
DESIGN, DEVELOPMENT and APPLICATION ENGINEERS: Keceiving, image 


orthicon or vidicon tubes; solid state devices 


MICRO-WAVE TUBE DESIGN ENGINEERS: 2 or more years experience, for design 
ing magnetrons, traveling-wave tubes, TR and ATR tubes, reference cavities, ete 
ihove openings are for Engineers and Physictata with 


Bachelor's, Maater’s, or Doctor's degree. Also 


ELECTRICAL ENGINEERS, for EQUIPMENT DESIGN: designing, costing, and 
guiding construction of processing and testing equipment, ¢.g. atmosphere 
furnaces, electrical welders, induction heaters, X-ray seasoning and test units, 
waveguide apparatus, transistor life test units 


Interviews arranged in your area, or travel expenace 
paid if invited to Eimtra for interview, Send resume 


WESTINGHOUSE Electronic Tube Division, P.O. Box 284, Elmira, N. Y. 





SEARCHLIGHT SECTION 


FIRE 
CONTROL 
ANALYSTS 


Mathematicians « Electrical Engineers ¢ Physicists 


needed for immediate openings in all levels of employment. 
These are top ranking technical positions together with training 
positions leading to top responsibility in mathematical analysis 
for electronic fire control, computers, and servomechanisms. 


@ Household goods moved @ Liberal employee benefits 


@ Interview expense paid 


Send written resume to 


REMINGTON RAND, Inc. 


ERA Division 


1902 W. Minnehaha Ave. St. Paul 4, Minn. 


ENGINEERS NEEDED FOR RESEARCH 
AND DEVELOPMENT POSITIONS IN THE 


Design of electronic instrumentation for underwater ordnance, including high gain 
amplifiers, conventional filters, power amplifiers, oscillators and detectors in the ultra- 
sonic range. 


Analytical and experimental treatment of scientic research problems in the fields of 
hydrodynamics, acoustics, electronics, network theory, servomechanisms, mechanics, 
information theory and noise analysis, including analogue and digital computations. 


Design of transducers, fundamental problems in underwater acoustics involving trans- 
mission, attenuation, reflection, etc. Problems in sound control and noise reduction. 
Acoustical aspects of systems research including operations research and feasibility 


studies, 
Opportunities for graduate study 


Liberal Vacation Policies 
Excellent Working Conditions 
THE PENNSYLVANIA STATE UNIVERSITY 


ORDNANCE RESEARCH LABORATORY 
State College, Pennsylvania 


Send Resume to ARNOLD ADDISON, Personnel Director 


MANUFACTURERS and DISTRIBUTORS 


Do you have surplus electronic equipment standing idle in your warehouse—equipment 
which could be sold to some of our readers who need electronic equipment? For only 
$16.10 you can run a one inch advertisement in the next issue of ELECTRONICS to 
bring your equipment to the attention of our readers. 


WANTED 


ENGINEER WITH 
EXPERIENCE IN 


VHF on UHF 


N 


Interesting creative work with the most 
resourceful and progressive firm in the 


field of television equipment 


This position is permanent. It will offer 
every opportunity for unlimited advance 
ment and for developing a successful 
career, The plant is now housed in a 
newly-acquired larger building, only 22 
miles from downtown New York City. The 
surroundings and atmosphere are stimula 


ting and congenial 


ATTRACTIVE SALARY 


Visit us at the I.R.E. SHOW 
or Write stating qualifications 
614 Circuits Ave. (nr. Radar Rd.) 


BLONDER-TONGUE LABS., INC. 


WESTFIELD, NEW JERSEY 


SALES MANAGER 


Lifetime opportunity with Northern Cali- 
fornia Electronic Instrument Manufac- 
turer. This rapidly growing, well- 
financed organization is seeking an 
aggressive sales manager to join its 
executive staff, A degree in electronic 
engineering as well as sales and mar- 
keting experience are desired. In addi- 
tion, this man must be equipped to 
function at a management level in help- 
ing shape policies and direction of the 
company. 


Send resume and recent photograph to: 


DONNER SCIENTIFIC COMPANY 
2829 7th Street 
Berkeley 10, Calif. 
or contact 
MR. W. K. ROSENBERRY 
Booth 733, 1.R.E. Show 
New York City, New York 


Your inquiry 
will have 
Special value .. . 


If you mention this magazine, when 
writing advertisers. aturally the 
publisher will appreciate it . . . but, 
more important, it will identify you 
as one of the men the advertiser 
wants to reach with this message 

. and help to make possible en- 
larged future service to you as a 
reader. 
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ELECTRONICS 
ENGINEERS 


TO COMPLETE OUR STAFF 


We need men with theoretical knowledge 
or practical experience in: 









e Airborne and ground com- 
munications, 


















e Airborne electronic camera. 

e Test Equipment. 

e Electronic countermeasures 
equipment. 

e Active and passive radar. 

e Direction finders, 

e Electronic scalers, 

e Infra red detection equip- 
ment. 

e Manufacturing equipment. 

e Antennas and accessories. 

@ Television equipment. 

e Telephone equipment. 

e Teletypewriter equipment. 

Good steady employment in a firm that 

is gaining increased recognition in the 

technical publishing field. You will find 

it worth the time to check Into this very 

substantial opportunity. If unable to have 


personal interview, send for our pamphiet 
“Our Service to Industry.” 





CONTACT MR. HUBERT KING, 
Chief Engineer 
PHONE ST. CHARLES 5510 


SON 


TECHNICAL ENTERPRISES, INC, 
ST. CHARLES, ILLINOIS 


PRODUCTION ENGINEER 


for 


PRECISION POTENTIOMETERS 


We are seeking the services of an engineer 
experienced in the design, development, and 
manufacture of precision potentiometers. This 
is an excellent opportunity to become asso- 
ciated with a long-established and reputable 
New England manufacturer. 


In full confidence, please send 
complete and detailed resume to 
Personnel Office 
The GAMEWELL COMPANY 
Newton Upper Falls 64, Massachusetts 





ELECTRONIC ENGINEER 


To work on oppincering ye in develop- 
ment of new Regula C and DC supplies, 
transistors, semi-conductor circuitry and mag- 
netic amplifiers. 3-5 years experience. Good 
opportunity. 


SORENSON & COMPANY, INC. 
375 Fairfield Avenue Stamford, Conn. 
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CALLING CARD FOR 
A BRILLIANT FUTURE... 


Bendix Missile Section is a major contractor in the U.S, Navy’s guided 
missile program --a part of the “new look” in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Dynamicists, Servo- Analysts, Stress 
Analysts, Project Coordinators, and Designers. Take time now to look 
into the opportunities which Bendix can offer you. Write Employment 
Dept. M, 401 Bendix Drive, South Bend, Indiana. 


ENGINEERS - PHYSICISTS 


Research.. Development. Production 


REQUIRED BY CHATHAM for new expanding tube and equip- 
ment development program. New plant with ultra-modern 
facilities located in an attractive community near the metro- 
politan area. 


Fields open include: 


@ NUCLEAR PHYSICS INSTRUMENTATION 
@ PANEL INSTRUMENT DESIGN 
@ VACUUM AND GAS TUBES 


—Hydrogen Thyratrons —Computer and Counting 
—Receiving —Photo Multiplier 
—Cold Cathode Discharge —Switching 
—Gas and Mercury Vapor Rectifiers and Thyratrons 
@ Pulse Circuits @ Audio 
—Low and High Power —Low and High Power 
@ Transmitters @ Equipment Costing 
@ Magnetic Amplifiers @ Computers 


Visit Chatham at the 1.R.£. Show! Booths 474, 476 and 478 Electronic Avenue 
Kingsbridge Armory or forward complete resume to our Livingston offices. 


CHATHAM ELECTRONICS 


Division of Gera Corporation 
LIVINGSTON, NEW JERSEY 





SEARCHLIGHT SECTION 


Engineers— 
DESIGNERS-DRAFTSMEN 


Electronic and Mechanical 


"You Just can't hardly 


MU ae 


OPPORTUNITIES like those now available at 
Melpar are difficult to find. Melpar, leader in elec- 
tronic research and development, offers unlimited 
opportunities for personal advancement... un- 
excelled laboratory facilities at its new plant. . . 
diversified and challenging projects... long-range 
military and industrial program . . . and a new 
way of life in pleasant suburban Fairfax County 
in northern Virginia. Yes, “you just can’t hardly 
find opportunities like them no more.” 


For personal interview send resume to 
Technical Personnel Representative, 


(M) melpar, inc. 


Subsidiary of Westinghouse Air Brake Co. 


3000 Arlington Bivd., Dept. 
Falls Church, Virginia 
or 11 Galen St., Watertown, Mass, 


€-15 


New positions created 
by our expansion require men 


with experience in the following fields: 


Network Theory 

Microwave Technique 

UHF, VHF or SHF Receivers 
Analog Computers 

Digital Computers 
Magnetic Tape Handling 
Equipment 

Radar and Countermeasures 
Packaging Electronic Equip- 
ment 

Pulse Circuitry 

Microwave Filters 

Flight Simulators 
Servomechanisms 
Electro-Mechanical Design 


PROGRESSIVE ENGINEERS LOOK WEST 


Qualified Electronic and Electro-Mechanical engineers find 
happy association with a Western electronics pioneer and leader. 


design 
development 
production 


Commercial and military projects. Radar, DME, Com- 
munications, Noise, Test Equipment incioding color T.V. 
—Many others with real interest & challenge. Reloca- 
tlon expenses — excellent working conditions — Central 
location, Scheduled reviews & advances. Fine insurance 
plan. Move should not disturb urgent military projects. 


Send complete resume, income history & requirements to engineering employment mgr. 
See us at New York IRE Convention 


QM tasorarories, Nc. 


(A SUBSIDIARY OF HOFFMAN RADIO CORF.) 
LOS ANGELES 7, CALIF. 


3761 SO. HILL ST. 


DESIGN ENGINEERS 


The Pacific Division, Bendix Aviation Corporation has openings 
for design engineers in development of radar, sonar and teleme- 
tering offering excellent opportunities for growth with the corpora- 
tion and the opportunity to live in Southern California. Positions 


are open at several levels. 


Please Address Inquiries to 
WwW. C. WALKER 


ENGINEERING EMPLOYMENT MANAGER 
North Hollywood, California 


11600 Sherman Way 


FOR MANUFACTURERS 


A technical engineering sales organiza- 
tion, established in 1947, covering Calif., 
has capacity to handle a line of compo- 
nents. Products must have high guality and 
good potential but need not be established 
in territory. Our company brochure will be 
mailed gladly and a personal interview 
arranged at your convenience. 


WEIGHTMAN & ASSOCIATES 


1405 W. Magnolia Bivd. Burbank, Calif. 


Mr. Sales Manager 


Is your present selling effort in Illinois and 
Eastern Wisconsin concentrated to the manu- 
facturer at the sacrifice of valuable volume 
from electronic distributors and catalog houses? 
This volume is available to those who know the 
market and service it regularly. We are an 
exclusive a Rep firm, who can increase 
our volume h concentration of effort. 
e are oopeeeti aring lines with other Reps 
who are devoted exclusively to the industrial 
field. Let us tell you more about our sales 
organization in this day of concentrated sell- 
ing. 
RA-5522, Electronics 
620 N. Michigan Ave., Chicago 11, Il. 


Manufacturers Representative 


Engineer desires newly manufactured electronic and 
electro-mechanical products for sale te Guided 
Missile and Aircraft Companies located in Southern 
California. Reply to: 


LEE GRANT SNYDER CO. 
Technical Sales & Contract Administrators 
1418 N. Highland Ave., Hollywood 28, California 
Phone Hollywood $-6278 


WE ARE THREE SALESMEN 


who have recently organized our own rep business 

in the electronic field. We cover New York, New 

Jersey and Conn. Have combined experience of 35 

years. Can do an outstanding job on electronic 

come nents. Sales and service our meat. Will 
her nome office with results. 

New Year right in this territory. Write 


RA-5477, Electronics 
330 W. 42 8t., New York ! 86, N. Y 


DO YOU NEED ENGINEERS 
EXPERIENCED IN: 


Research 

Development 

Design 

Instrumentation 

Servomechanisms 

Missiles 

Audio Systems 

Control Systems 

Radar 

Computers 

Transistors 
Place an “ENGINEERS WANTED” adver- 
tisement in this SEARCHLIGHT SECTION. 
It’s an inexpensive, time saving method of 
selecting competent personnel for every 
engineering job in the electronics industry. 
The selective circulation of ELECTRONICS 
offers you an opportunity to choose the 
best qualified men available throughout 
the industry. 

For Rates and Information 
Write: 


Classified Advertising Division 
McGRAW-HILL PUBLICATIONS 


330 West 42nd St., N. Y. 36, N. Y. 
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WANTED 


Manufacturers’ 
Representatives 


To sell Laboratory Type Test Equipment 
in the general areas of: 


CHICAGO 
BOSTON 
BUFFALO 
DALLAS 

SAN FRANCISCO 
ST. LOUIS 
DENVER 


Ours is a medium size organization with 
faculties and facilities for the design and 
onus of a wide range of Electronic 
quipment. Engaged largely by the mil 
tary, we are currently marketing and 4x 
panding our commercial lines. 


Please write: 
James H. Smiley, Sales Mgr. 


Morganville, New Jersey 


Telephone Matawan 1-2600, or see us at the | 
1.R.E. Show, Booths 400, 401, 500, Production Rd. | 


REPRESENTATION WANTED 


By Mfr. Transformers, Chokes, all territo- 
ries west of Mississippi River except Cali- 
fornia, Arizona; also Southern States ex- 
cept No. Carolina. In reply state lines 
carried, experience, etc. 


RW 5479 Electronics 
520 N. Michigan Ave., Chicago 11, Tl. 


SALES REPS WANTED 


For new plastic coated electric wire and 
cord set manufacturer. Open areas: New 
England — Philadelphia — Cleveland - 
South — Mid-West. Reply 


RW-5337, Electronics 
330 W. 42 St., New York 36, N. ¥ 


REPRESENTATIVES WANTED 


Manufacturer of electronic test equipment 
for military and commercial applications 
needs technical! qualified representa- 
tives. Write giving qualifications, lines 
handled, territory covered. 

RW-2178, Electronics 


1111 Wilshire Bivd., Los Angeles 17, Calif 


Manufacturers Representative 


in the electronic field in the New England area, to 
represent our eqmpany which is engaged in the 
manufacture of hermetically sealed terminals. Our 
line covers the complete range of standard hermet- 
leally sealed terminals. Piease state qualifications 
when replying 
RW-5532, Electronics 
330 W. 42 St., wew rork wo, N. Y. 


— ENGINEERS — 
PRODUCT DEVELOPMENT 
PRODUCT DESIGN 
PRODUCT DETAILERS 

Well-established, aggressive appliance mfr in south 
ern Conn. has openings for thoroly qualified Prod 
uct Development Engineers experienced in house- 
hold appliances & automotive accessories. 
Openings are also available for Product Designers 
to design new & modified products 
7 Product Detailers Also Needed 
THESE JOBS OFFER 
EXCELLENT OPPORTUNITY 
FOR FUTURE ADVANCEMENT 
COUPLED WITH GOOD INCOME 
Send full resume stating age and salary required 
Director of Industrial Relations 


CASCO PRODUCTS CORP. 


512 Hancock Ave Bridgeport, Conn. 


ELECTRONICS — March, 1955 










SEARCHLIGHT SECTION 


and YOUR HORIZO Ni v 
if Ht: /s 


Bendix Radio 
PP 


has new, exceptional 





opportunities for: 


ELECTRONIC ENGINEERS 
ELECTRONIC PHYSICISTS 


Expand the horizon of your future with Bendix 
Radio—a leader and pioneer in the electronics field, 
- one that has the knowledge, strength and resources 
_ , to stay out front during the competitive days ahead! Your 
part is EASY! Wire, phone, write . . . or send us a post card. Simply state 
your name, address and phone number, your education and 
experience. We'll carry the ball from there! All replies held in strictest 
confidence, and we guarantee speedy action! 


eh et — 
| Lecce T TT 





cE 


rs 


\ Address: Mr. L. H. Noggle 
7 Dept. J 
Phone: VAliley 3-2200 


“Bend Radio 


DIVISION OF BENDIX AVIATION CORP. 
Baltimore 4, Maryland 


3 


Electronics Engineers 


expanding helicopter 
field offers you 
excellent opportunities 


Both Junior and Senior electronics engineers are needed to work with those 
who design, test, and build rotary wing aircraft. 


Challenging positions are open to men with experience or a good educa- 
tional background in: 


Radar 
Flight Test Instrumentation 
Strain Gage Circuitry 
Oscillographic Data Recording Systems 
Vibration and Temperature caine Systems 
Work on Automatic Control Systems— 
both test and development 
Automatic Pilot and Blind Flying Instrumentation 


Not only will your professional achievements be recognized, but you and 
your family will enjoy many personal benefits. 


Apply in person or send complete resume to 
R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Bridgeport 1, Connecticut 





511 
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ELECTRONIC ENGINEERS * PHYSICISTS * MATHEMATICIANS 


@ Magnetic Components and Circuits 
@ Fire Control Analysis 

@ Systems Analysis 

@ Programming Research 

@ Computer Field Engineering 


The country’s foremost computer develop- 
ment organization has permanent positions 
open in the above fields for qualified profes- 
sional personnel. Opportunities for personal 
advancement and professional growth are 
exceptional in today’s most rapidly expand- 
ing technological field. 


HERE IS THE KEY TO YOUR FUTURE 


... Share in the satisfaction of contributing to the 
advancement of this important art. 


@ Openings at all levels 
of experience. 


@Training in digital 
techniques provided. 
@ Salaries commensurate 

with experience. 
@interview travel at 
our expense. 


@ Moving expenses poid 
for household goods. 


@ Liberal employee 
benefits. 


Memington. Hand. 


me 


E Woineening A iseanc Associates DIVISION 


1902 West Minnehaha «+ St. Paul W4, Minnesota 


Mechanical Engineers 
Electrical Engineers 
Physicists 


A continuing and expanding activity in development for markets in 
aviation communication and navigation, point to point communica- 
tion services, servomechanisms, flight control, guided missiles, radio 
astronomy, propagation studies, radio control equipment, and radar 
devices requires the services of additional engineers in the Collins 
Radio Company, Research and Development organization. Engineers 
with three or more years experience in these or the general electronic 
fields are especially desired. Employment offers will be for location 
at Collins’ new laboratories in Cedar Rapids, lowa. 


Complete information regarding these positions and the company may 
be secured by arranging an interview in New York City during the 
week of the IRE Show, March 21-25, with L. R. Nuss, Collins represen- 
tative. Phone Mr. Nuss in New York at Eldorado 5-3000 for appoint- 
ment on or after March 21. If unable to interview, write to L. R. Nuss, 


Collins Radio Company 
Cedar Rapids, lowa 


FOR SALE 


(A6eittonst For Sale Advertising 
page 514-532) 


NEED METERS? 


STANDARD or SPECIALS 
ANY QUANTITY — NEW — SURPLUS 


es 
iss 
METER REPAIRED 


RESCALED 
WRITE - PHONE - WIRE 


RECALIBRATED 
INSTRUMENT SERVICE 


455 B. 67th St. 
Arverne, New York 
CAA No. 4264 Ltd. 





NE 4-8594 


_ it Lb eee ef oe tana aan a4“ 
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SILVER CERAMIC TRIMMERS 
ERIE TS-2A ERIE TS28 
5-7 1.5-7 
2-12 
2.5-13 3-12 
+13 
4-30 
5-20 
5 50 
7-45 


ERiz TO2A DUAL 
15-7 


ors 
eseeeeee 
6 LDL SD DD A DD AAD Fae Tw a a a he te he Lh he hl Le Me he ee (a ot a 4 


bushing 
MANY OTHERS IN STOCK—WRITE 


Write for value packed 16 page catalog. 
It contains additional listings of these com- 
ponents—plus hundreds other items. 


Minimum order $10.00 


DERF RADIO CO. 


 17A Hudson St., New York 13, N. Y. 


WaAlker 5-2367 


a a he a a i i he ee i 
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SPECIAL PURPOSE TUBES 


15 
OB3/VR90. .75 
OC3/VR105 .75 
aneeeynt " = 


AAAS SAROUSSAAAAG M1010 ¢ 


* Prices do not include 
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western engineers 


ELK GROVE, CALIFORNIA 
GEORGE WHITING, OWNER 


5551 /652.. 
5556/P)j-8.. y 3 
5610...... 1.25 





8002R. 1 
8005... 
| 8011... 
8012... 
8012A 
Sew cos 
8013A. 


SE ka ES sd 
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Baszarss 
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SAVE ON TUBES BRAND NEW TUBES GuaranteeoD TUBES 





Oat $75) 
OA3/VRT5 1.00 
O82 15 
OC3/VR105 .75 
OD3/VR150 .75 
1823 3.50 
1824 5.00 
1826 1.25 
1827, 12.50 
1835, 4.50 
1642 5.00 
1851 7.50 
163A... 25.00 
1091 1.95 | 
1D21/SN4. 3.50 
1N21B 1.90 
1N23B 1.75 
1N26 4.00 
IN34A 9 
1N35 1.50 
1N44 9 
1N47 4.50 
1N54 15 
1N55 2.75 
1N63,K63 1,75 
1N66 69 


2549 
2551 
25351 
2555 
2556 


2361 
2562 
2J62A 
2K22 
2K25. 
2K26 
2k28 
2K33A 
2K33B 
2K34 
2K41 
2K42 


49,50 | 4350 


150.00 | 
1.25) 


45.00 


50.00 | 


19,50 
6.00 
59,50 
15,00 
12.50 
45.00 
25.00 
65,00 
100.00 
139.50 
90.00 





SPECIAL! 


Vacuum Capacitors 


6 mmfd. 30 KV 10.00 
50 mmfd. 32 KV 12,50 
50 mmfd. 40 KV 14.50 

100 mmfd. 10 KV 12.00 
100 mmfd. 20 KV 


1P21 
1P22 
1P28 
1P29 
1P36.. 
1P39 
1W5 
1Z2 
vse 
RAP 
2AS15 
2BP1 
2C21/1542 | 3C23. 
2C36 25.00 | 3C24/24G 
2€39...... 9,00 | 3€33.. 
2C39A 9.00 945 
2c40 7.25 | 


3£29 
2€43. 11.00) FP’ 
aad 


3GP1 
50 | 3430 
9.00 | 3x93 
3.50 3x30 
3.50 | 3RP1 
15 
1,75 | 


4c? 
1.75 | 4E97 


35,00 ; 2K45 
6.50 | 2k48 
9.00 | a 

| 9K56 
2.00 | exe. 
2.50 3APi 
1,20) 3A4 
1.25 3BP1A 
2,00 | 3822 
7.50 | 3B24 
6.50 | 3826 
4,50 | 3829 
5.00 | 3C22 

9 | 


2cs1 
2c52. 
2021 
2D21W 
2E22 
2E26 
231 
2332 
2)33 
2334 
2336. 
2342 
2348 


199.50 
7,50 


4c35 


.. 49,50 
79.50 
49.50 


- 79.50 


49.50 | 4542. 25.00 


THIS IS ONLY A PARTIAL INVENTORY. CHECK WITH US FOR YOUR REQUIREMENTS. 


Thousands of other 
ws your requirements 
We carry a complete 
Standard brands only 


types in 


514 





79.50 | 
25.00 


stock. 
RECEIVING TUBES! 


4J54 
4)52 


4357 
4K150A 


1108 Venice Blvd. 


4-400A 
4X500A 
SAP1 
5BP2A 
5BP4 
5CPI, 
SCPIA 
5C22 
5C€30/C5B 
5D21 


| SFP14 
| 5JP1 
149,50 | 


5JP2 
5JP4 


5JP5 
5J23 


| 5526 


5329..... 


| 5330... 

| 5333 
| SLPT.... 
| SMP1 


SNP1 
SR4GY. 
SRAWGY.. 


7C22.... 
7C23.... 


Cv92 4,00 | 7C25... 
15.00 | 120P7. 


12.00 | 


12GP7.. 
12SP7, 
15E€... 
FG17. 
RKQ... 
RX2Q1.. 
HK24 
28D7.. 
357 


Send 


stock, 


50.00 HK54 


29.50 


99.50 | 351G.. 
149.50 D42 


5.95 | 2898 5.00 | 
40.00 QK283A. 149.50 
3.00 OK2844. 149.50 
49.50 304TH. 6.95 
35.00 | 304TL 6.95 


149.00 QK59. 
27.50 | QK60 


NEW ADDRESS 


Los 


39,50 | RK60/1641. 1.95 
60.00 RK65/5D23 10.00 
2.00 FG67/5728 10,00 
3.95 eKr79 15 


2.00 2xR73 15 
5.00 


307A/RK75 1,00 
312A 2.95 
316A 

CAA322.. 

3238. 

327A 

328A 

338A 

350A 

350B 

354A 

354€ 

368AS 

393A 


oan 75TL 

FG95/5560 14.00 
FG104 29.50 
FG105 15.00 
VT-127A... 2,00 
Vv1i58 12.00 
WL200 75.00 
207 40.00 
211/VT4C 50 


1.75 
7.50 
5.00 
10,00 
7.50 
7.50 


WL616 
KU627 
KU628 
WL651 
WL652 


| 878 
8380 
884 
GLes9 
GL889A 


60 
200.00 
1.00 
75.00 
89.50 


TO BETTER SERVE YOU, WE MOVED TO LARGER QUARTERS 


Angeles 15 


700/B/C/D 10.00 | 902A 
701A... 1.95 902P1 
703A 1,50 | 922 
106AY-GY 20.00 | 923 
7078 5.00 | 927 
T14AY 17.50 | 931A 
T15A 1.50 | 935 
7158 6.00 | SN944 
117A .50 | 

119A... 10,00 | SNP##C 
T20AY-EY .25.00 | 
121A 1.00 | 955 
722A 1,00 | 956 
723A 7.95 


5657 
5663 
5667 
5670 
5672 
CK5673 
5686 
5687 
5696 
5702 
5703 
5704 
5718 
5719 
CK5721 
5725 
5726 
5727 
5744 
5750 
5780 
CK5787 
5814 
5840 
5844 
5851 


7.50 
20.00 
85,00 | 
10.00 | 
10.00 
7.50 
9.95 
3.95 
7.50 
1.00 | 
1.60 | 
6.50 | 
4.00 
1.50 
1,00 | 
1.70 | 
12,50 

. 2.75 | 
3.95 
2.75 

. 4.50 | 

. 2.00 
50.00 
69.50 

120,00 | 
10,00 | 
15,00 
24,00 
1,00 

. 3.00 

. 1,00 
5.50 

. 2.70 
1,25 
4.95 





UR SURPLUS WANTED 


ee 


y Highest Prices! 


212E 17.50 394A 
WL218 24,00 WLAITA 
220C. 182.00 WE428A 
FG-235A ..35.00 434A 
QK221 WE438A 
6002 446A 
QK235 4468 
QK249 450TH 
2498 4501L.... 
249C... WL456... 


250TL.. 464A 


3.00 | 
5.00 
45.00 

4.00 | 
45.00 
10 
2.25 
40.00 
40.00 


59.50 A 
: 3 
2.50 = 


805 
807 
809 
812 
813.. 
814. 


7248 


726A 
7268 
726C 
730A 
750TL 


125.00 
149.54 


-- 10,00 


VEEDER 
ROOT 


5 figure. Adds ten for each revolu- 
tion of shaft in one direction; sub- 
tracts ten for each revolution in op- 


833A 
$36 
837 


COUNTER 


posite direction. 
dovetail mounting; 
movable. 
Each 


Size 4"x%4"xI" 
lover “arm re | | 049 


sosnese $25 | [8 


652 
| 860 
25.00 CKSIZAX ga 
ae 1.10 | 965. 
. 4.00 | 8698 


251A 
252A.. 
QK253. 
FG258A 
254A 
2748 


149.50 isos. 
130,00 | 
6.50 

1.00 KU610. 7.00 974. 


ELECTRONICS 
Dept. EN 
1108 Venice Bivd. 
Los Angeles 15 


SALES CO) California 


723A/B8 


T25A.. 


815.... 
8298..... 


832A.. 


15/\s72A... 


SPECIAL! 


5” DUAL GUN TUBE 


Long persistency face Valued 
at $200.00. This tube has been 
rejected for military use 


totes tee, $17.95 


Shipped & Full 
Guaranteed. Only 


. 9.00 
15 | 957 
7.50 | 958A 
8.00 | 959. 
25.00 | SN9T7CX 
25.00 | SN930. 
10.00 | CK1006.. 
30.00 | 15007. 
2.75 | 1616 
1.85 1690 
2.75 | 1693 
1,00 | 1694 
eae 16295 
9.95 | 1630 
2.00 | sos0 1.00 
ao | 
| "gs | 283200. . ..85.00 
6.00 | 3939/FGS7 11.00 
34,50 | 5386 189.50 
@ 50 | 2591/4038. 2.30 
5611.......99,50 


1 s0 | 52? . 7.50 
oon 7.50 


24.50 | 2°24 
14,00 | 5636 5.00 
7,50 | 5637....... 7.00 
. 2.50 | 5641....... 4.00 
7,50 | 5643.05 6.95 
.50 | 5647 6.00 
rend bandh eae 
1,00 | 5654....... 1.00 
60 | 5656....... 9.00 


40 
40 
1,10 
4.50 
4,50 
1.75 
75.00 
15 
2.95 
1,10 
1,00 
23 
50 
1.25 


90 
98 
- 1,00 
1.25 
1.10 


All 
change 


Prices F.O.B. Los Angeles, 


without 


subject to 


notice Minimum order 


$5.00. Check with us for items not listed 
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SEARCHLIGHT SECTION 





Stock No, 116 Stock No. 117 Stock No. 118 











Type 1C-006-A Microsyn Unit: 400 cycle 
this enit hes applicetion wherever @ 
mechonical voriable is to be measured 
and/or controlied. Overall length 2'/,"" 
length of shoft 5 oo 2%, Doelcom 
Corporation. $12.50 each 


Delco type 5068750 Geared 
Motor: 160 rpm; 27 volt OC 
length 5 ( 'e quipped with 


27 volt OC & er. $6.95 each 


AY38-D Autosyn: double shoft; Delco type 5068571 PM Motor: 
26 volt; 400 cycle; Hos %*’ shoft 27%; volt DC; 10,000 rpm; meas- 
extending ,"' on each side. Pio- vres }xlx2"’ lon has %** shoft 
neer Instrument. $4.95 each extending ',"'. $6.75 each 








Stock No. 119 Stock No. 120 Stock No, 121 Stock No. 12 


Type R200-1-A Synchro Control 
Transformer: rotor | phase; 26 volt 
stotor 3 phase, 11.8 volts; 400 cycle 
OD 1.062; motor length 14%. 
weight 3.5 oz.; Kearfott Co., $15.00 








Type CKS Low Inertia Serve Motor: 2 


phase, 26 1 e 


Type R-210-1-A Synchro Transmitter: 
rotor } phose; 26 volt, stotor 3 phase, 11.8 
volts, 400 cycle; motor length 1*%4, OD 
1.062, weight 3.5 ox; Keorfott Compony 
Inc. $15.00 each 


Type 24-235-3 (high frequency) Synchro 
or: input vollage rotor or stator 26 
volts, normal, 75 volt maximum, 400 cycle 
motor length 14% 4, OD 1.062, weight 3.5 
o2.; Keorfott Company inc. $25.00 each 










stalled torque 
2; speed 3460 rpm, reversing time 0.4 
seconds, weigh! 6 Pioneer 


instrument. $22.50 eoch — 





RESOLVERS 
sine-cosine generators) 

Stock No. 131 

Type FJE-43-9 Resolver: manufactured by 




















ELECTRONIC 


Dieh Designed for 400 cycle excitation at 
115 volts, but will operate satisfactorily at WAR TERMINATION INVENTORIES 
reduced 60 cycle voltage. The two outputs 
(90 electr degrees oport) give sine 


cosine sig f a maximum value of 55 
volts at designed input. Shaft 0.125” dia 
extends e is 2',"' long and 21," 


dio. $25.00 each 


Stock No. 132 | C & H SALES CO 


Type FRE-43-1 Resolver: monufoctured by 






rORs et meee me lie 


Diehl. tder type FJE-43-9 (S-7) ex 

cept he primory-secondary step-up ratio Pasodena 6, California RYan 1.7393 
h tk t excitation induces a sta 

for signal of 220 volts maximum 


$25.00 each 


Model No. 1728 
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0-13430 Meter-AC 
2 phose control; 115 
volts, 400 cycle single 
phase; no lood speed 
4800 rpm; stalled 
torque 1.45 or 
weight 8 oz, length 
1%"; OO 1%"; Ke 
toy Mig. Corp 
$22.50 each 


Stock No. 124 


volts; 400 

single phose 
1.675; weight 14 
oz; length 2.625 
1/20 h.p.; speed 
10,500, Americon 


Stock No. 127 





50 CFM Blower: 
115 volts; 320/ 
1000 cycle; sin 
gle phase contin 
vous duty; length 
4'/,''; Eastern Air 
Devices #£8302H 
1C; $9.95 each 


Stock No. 125 


Ne. 168A Propeller 
Fan Blower: 115 
volts; 3220/1000 cycle 
tingle phase; Motor 
oo 1.45, length 
1.937", weight 7 on 
CFM 33 aver, speed 
11,000; 2'/4" blede 
American Electrons 
Mig. Inc 

$15.00 each 


Stock No. 128 





Control! Motor: 
115 volts; 400 
cycle; approxi 
mate length2"/, 
OD 1%,""; Ameri 
can Electronic 
Mig. Inc 

$17.50 each 


Stock No. 126 


Type 8110-2A-8 
Control Motor: 
115 volts; 400 cy 
cle; OD 1.437 
bength 17'A» 
speed at meni 
mum power out 
put 2800 rpm 
Kearfott Company 


Inc. $22.50 each 


Stock No, 129 
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SEARCHLIGHT SECTION 





pole, 

i 
Fas oer 
Reet, 

3360 
phn 
DM 267 

gh 
#3 
rT- 

ce 
Ft 


MICROWAVE ANTENNAS 


-15 Hi-Alt. Reflectors, New, Ind Benes.» soeeg a4 
Vor AV’S-15 (above) « 2. 
= Horn, i” x %", 


A 


; 


Complete Kit 
TPs.3, 


AN-164 
mesh @ 
ewitch ( 
tremely ru 

Loops, Pas. 


10 Be ia 


estate, gece 
cel At; 
ox. Bx 





sola we Pee See © os a rectangular 
. Freq lobing 
lv, 60 7) and portable dented’ s ak Px- 

$27.95 


LPIA, LPR in stock 


he FY en eee 
INPUT uTPUT 


YPE VOLTS AMPS VOLTS AMPS Price 

BDAR 14 150 | ($6.50 

; 19 aa 5 = 4.35 
DATA. jae 1100 fo 5 

1 al: i i | 

8-19 12 o4 as -110 is 

DA-3A* 7 10 Se 3.95 

"se :- 

730M 28 19 1900 1350 «17.50 

14 2.8 ‘08 8.95 

ae oF lm UR 

BOAR 93 6 is 375 Mee (Sts 

j i tool * Replacement for PE 94. 

<P RERSEE See 5.95 


INVERTERS 





oop s _inowt 24 vde, 62 A, Output: 115 V, 600 
: Used, excelient 

Pe. pot in Ui foe oars NEW Output 11 
PE206: Input: bis ids 36 amps. Output: 00 V" 

500 vo! 18 x Bis x oo = eae 
Eicon mt tn . 475v; Five Out 
Pu. ae. hn 28 Fem ocak vie Ve c, 

» Bt. 6 Amo. Volt, and Freq. 


Used,” ex 





H. V. TRANSFORMER 
PRI: 115V/00~, t6 SEC: 4500V 
/ 206A, 650 VCT/.176A, 6V/3.8A, 
5V/3.8A, GAV/I0A, 2.5V/3A (9600V. 
RMS TEST) Size: 7*x7"x5%" OD. 


$7.45 
COMBINATION—115V/60 ~ INPUT 


BH 6. ON Ei $:5V/0.00 $1.79 





ee 





SVCT/3A, 2.8VCT 
WET BGA. ooo eee eevee . 
oF38 he SVCT/SA, 2.5VCT/ 
CT-002 ‘380 /S0MA, SVET/2A, 2.5VCT/ ‘ion 
T-479 7000V/.6i8V, 2.6V/8A/17,s00V, : 22.50 | 
T-013 i ct @ 20m "tw. sana: o 
fever 026A 5V : 
eran & T 086A $V/4A, 6.3V/6A ret 
OO1A, 2.5V/2A. 6.3VCT/.6A 5.35 
PLATE 11 3V/60 ~ INP: 
Pr -the Sie. ae lor RAG be 
vat rye or 5b0-0:660 bm 
VAC VAC (400 yarns ve OT 
Pr: Batalabrey, BAVA i KVA ae 
ft oS Te a 
- FOE MA W’SLO . oe 
PT-38-2 37 vaew & os ia 
fieameny 4h ' 5¥/60 ~ INPUT 
FT- +V/1A biwana 3 
Pr. 79 
14.95 


2x7 .75V/6.5A 
SA, 16V i 


Raya \. 
any 


rT -2V/TA, 6.4V/10A 


48, ie 
or Hye 





Ask Ky eo 
Eee SA: ORY 50 
JAN WAVEGUIDE pt 


EA eee 


8 Ba occ 





vines | PHA 


vari saa: eS 


| =—IN STOCK — 


AIA APT-4 SD 
APN-1 ART-9 ~=SE 
APN-3 ART-22 SF 
ASD $G 
IFF SN 
APX-1 $Q 
APX-2 TAJ 
RCi45 = TBK 
RCi48 =—s TDE 
RCi64 = MK4 
“BG” MKX 


VACUUM TUBES 


5530 $14.50 
C5B/5C30 rer} 
Ser /reon 50 

'C4/1203A 4.18 
9GP7 $3.45 


| APH-T 
APN-9A 
APS-2 
APS-3 
APS-4 
APS-15 
APT-2 


“g 
a 
75 

75 
2.18 
$2.45 
BSe 
saab 


SeBERECSESERE 


1, F. AMPLIFIER STRIPS 


Model 15: 30 Me center frequency. panewiery 
2.6 Mc, gain figure: 66 db, Uses 6 stages of 
6ACT's. fae D, C. Restorer and Video De- 
tector A.F.C. Strip included, 
ance: 60 Ohms, Leas tubes... 

60 MC. Miniature IF strip, using jane ‘0 
Mc center Freq. Gain: 95db at Bandwidth 
of 2.7 Mc, 


AUDIO TRANSFORMERS 








if 
AT f tue Subouncer, Multimatch, 200 ohms to 15 K 
AT501 HI- pi eeits ‘ yt i Sere io7 
: ms 

12/9072 ahme 90-16,000 CY.—i db 50W 
AT152 Fi Driver Pri: 10,000 ohms See 
ohms PP Gride $o-18 Koy ab " , 

AT602 come Se ine P 


8000 /600 

ATA HI Fi Driver ‘(8606 ‘stima) 
4,000 ohms) 100-10,000 CY, 
AT666 et Input: Spkr (4-6 ohms) to 
ohm 


ti. 60 ‘shins 6.4.) “te ‘tine "(ids oe 





to P.P. ow 
10 WwW 6V 








> 
9 








.T. $I. 
-694 HI-FI Output: 3 Watts, 6560 Ghms P- P to V.C. 
(15 Ohms) 15-15KC PM I db.... 6. eee ess 49 
avets Mike (36 ohms Carbon) te Line 600 haya 
OD ait ane pated Ganaiilias :66ne%ennnnsssecauel 
AT-649: Line (500 ohms) to Grid (76K ohms). 89 
AT-448: Line (600 ohms) to V.C. (6 ohms) a7 d.b, 
SMM onankcees abbsbenhes te + SL19 
AT-68i: Mike-or-Line (200 
rids (ope K Ohms) ........ $0.59 
718 Line (300 oni, * ine (600/30 One es 





i 
viola 50-20KC P.M. 
| 
| 


| CRYSTALS—CR1/AR*—59¢ ea. 


6370KC 6470KC 6730KC 7290KC 
6410 6670KC ras 7300 


6450 6690 
*For ARC-3, ARC-1, ete 





New. Complete with tubes.§17.50 | 


AT 071: In an8 he plates to 60,000 "8 
is. For BC i4 (pen s peasbnenaes 
AT 108: Cutout re. ohm biate P ap en ohms) 
> ane $2.45 
AT te arid: “35 - .$.65 
| JO7t2 000/18. ohm Or 5,000 | 
is os 4 /1'8/3/3-79)1. 28 pA 7 | 


: 





COMMUNICATIONS EQUIPMENT CO. 


PULSE TRANSFORMERS 


RAYTHEON WX 4296E: Primary 4KV., 1.0 UBEC 
SEC: 16KV-16 AMP DUTY RATIO: 001 400 CYCLE 
FU, TRANS. “BUILT-IN” .......6+-++226 $42.50 

WECO: KS 9948; Primary 700 Bec: 50 
Plate Voltage: 18 KV. Part of APQ- 13....+.-$12.50 

WECO: 1D-163247 For Modulator of SCR 720.... 0 




















GE #K-2449A 
Primary: 9.33 KV, 50 ohms Imp. 
Secondary: 28 KV, 450 ohms 
Pulse length: 1.0/5 usec @ 635/120 PPS, 
PK Power Out: 1,740 KW 


Bifilar: 1.5 amps (as shown) . 962.50 
og. ons 2748-A. 0.5 useo 2000 Pps. Pk. Pwr. out le 
impedance 40:100 ohm output. Pri. volts 2.3 
Kv 4 Bec, volta 11.5 KV Pk. 


. Bifilar rated at 1.3 
. Fitted with magnetron well... $24.50 
K- ai Primary: 3. “ KY, e ohms Z. Secondary 
14/12.6 KV 1025 ohms Z. Pulse Length: 0.25/1 0 
usec @ 600/600 PPS. Pk. Power 200/150 KW. meer: 
1,3 sae ee eg? magnetron well.....$32.50 
K-2461-A. : 8.1/2.6 KV—650 ohms (line) Eee 
a “MALS 5 “Ky—000 ohms Z. Pulse w Bin 
Pk. Power Out: 200/130 KW thine 
l ia A 


oo ited with magnetron wel) 
K35345—Pulse Inversion: Pit: 5 KV PK. Pulse Ne 


., _ Pos. Pulse, 4 KV; 1 useo. and .001 "i 
sassis. i$ was. “Hatto: 1:4, 110’ uh “/wag., 
ORD TOOT ncccscseresecseccnevecescccesseess $386 


UTAH X.- init 1; Dual Transformer, 2 Wdgs. per sec- 
tion 1:1 Ratio per see 13 MH inductance 30 ohms 
KR ‘ eepecceus % 

-150T-1: Two sections, 8 
as atio, 3 MH, 6 obms —_ 


atio: 4:1 Pri: pe, 
8, 0.016 KVA 


hms 

: Ratio 1:1. Pri, Imp. 40 Ohm. See Imp. 
‘Passes pee 0.6 usec with 0.05 98 
SE ac ceaccrnresscdhneesoeseoese ee 


DELAY NETWORKS 


0.168184: 0.5 usec. up to 2000 PPS, 1800 ohms. .$4.00 
D-170499: 0.25/.5/.75/usec. 8 KV., 60 ohms.....$12.50 
0.165997 Delay 1.26 usec... ....-.ccccccecgecnee 50 
RCA #255686-502: | 7 useo, 1400 ohm impedance . $2.00 
D.162311. Delay of 0.5 usec, 72 ohms with 4 MC, Band. 


width Pe he oat 7 «+ $4.78 
D- 168435. Delay 0.5 usec, 555 ohms, 5mc. BW... .$4.50 


me ee ee 


D-172578. 416 ohms imp., 0.22 usec. Delay...... $4.75 
D- 150979: Oscillating network. Oscillates at 

O When normal current of l0ma. is nated. 
built-in temperature control me stability. Kesambied 


in shielded can 4” Lx ” Dia 
-50; Vv - CKT, ‘} ‘microsec, 406 


15A—1-400-50; 15 KV 
50 ohms imp.. $12 

G.E. #3E (3-84-8160) (8-2.94-405) SOP4T: 3 KV “BR” 

CKT Dual Unit; Unit 1, 3 sections, 0.84 Mic 





810 PPS, 50 ohms imp: Unit 2, § Sections, 2.24 
microsec, 405 PPS 50 ohms imp............-.++ $6.50 
7-5€3-1-200-67P, 7.5 KV “E’’ Cireuli, 1 mie 200 
PPS, 67 ohms impedance 3 sections. .. . ood 
7. oe ‘16-60. 67P, 7.5 KV “Re” Ciroult, 4 sections 16 
vierosec, 60 PPS. 67 ohms impedance. $15.00 
7.5E3. 3-200-67P, 7.5 KV, “BR” Circuit, 3 microseo. 200 
PPS, ohms imp. 3 sections. ..........+++000¢ $12.50 
H-616 10KV. 2.2 usec, 375 5 PPS, 50 ohms imp. . 0 
H.615 10KV, 0.85 useo., 750 PPS, 50 ohms imp. ee 
KS8865 CHARGING CHOKE: 115-150 H @ .02A. 33 
40H @ OBA, 21 KV Test 06eeee $37.50 
G.E. 2585-1-350-50 P2T, “E’’ , cur. 1 Microses. Pulse 
@ 350 PPS. 50 OHMS Impedance............. $69.50 
K 89623 CHARGING CHOKE: 16H "@ 15 MA, 380 Ohms 
R. 9000 Vac Test . $14.95 
G.E.  6E3-5- 000, 50 P2T; 6 KV. “y Cireuit 0.5 usee 
/2000 PPS/50 ohms/2 sections............... $7 


PULSE MODU LATORS 


MIT. MOD. 3 HARD TUBE PULSER: Output Pulse 
Power 144 KW (12 KV at 12 Amp.) Duty Ratio: .001 


max duration: 5, 1.0, 2.0 microsee. Input volt- 
age: 115 v. 400 to 2400 cps. Uses: 1-71B, 4-89-B 
3-'72's, 1-"73. New. - Leas ¢ Sover—$136 


: | ASD Modulator-Units, mfd. by Sperry. Hard tube pulser 


delivers Pk 


ulse of 144 kw. Similar to Mod 8 unit. 
Brand new 00 


jens tubes 


| Alrborne RF head, model AiA, delivers 50 Kw peak out- 


put ot 9000 mo. at 
unit and all tubes 


SPARES FOR APN-9 


Power Trans., Pt. No. 352-7205-2............ 4.96 
Counter Trans., Till, T112, T117, Pt. No. 362-7251- 


Counter Trans., T113, Til4, T115, T116, T118, 
T120, Pt. No. 252-7250-%.............. 
1. F. Trans: TLO7-T110 Pt. #358-155 


001 duty Comptete with th Paees 


Resistor: R150, RIST, R162 84,000 Oris ; 
Resistor: 1130, 220,000 ohms......... 
stor: R159 120,000 ohms........... 






ms 
: C24A&B— 0.1-0.5 ‘mf /2000 vde. 
Lamp Socket for 1-101 indicator, x-137 


APN-3 SPARE PARTS 


K-901684-501: BSCS #220632.306, Trans.......... 
K -901689.501: as #229631. 338, Trans 
K -901692-503: 
K -901699-501: 
K-901698-501: 
K-901695-501: 


SCS #229627- ae Pulse Xfmr 


NE A LL TT TL LL ET 
MAIL ORDERS PROMPTLY FILLED, ALL PRICES F.0.B. NEW YORK CITY. 25% DEPOSIT WITH ORDER. BALANCE C.0 D. RATED CONCERNS SEND P.O. 


Liberty St., Mew York 


7, WM. Y. 


Dept MGR Chas. 


era aa 


Phone: Digby 9-4124 
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FULL-WAVE 
BRIDGE 
TYPE 


SELENIUM RECTIFIERS 


Max. | 18/14 | 36/28 | 54/42 | 72/56 |130/100 
Amps Volts Velts Volts | Volts | Volts 


| 
| 
| 


1 1.35 | 2.35 3.80 4.60 7.58 
2 | 2.608 2.75 5.40 6.00 9.28 
3 2.95 415 | 6.00| 7.90/| 12.90 
4 | 3.50 6.50 11.50 | 22.00 
6 | 4.10 | 13.00 | 17.50 29.95 
19 | 5.95 | 11.50 | 20.00 | 25.00 | 41.50 
12 ~|C7.58 14.50 | 22.50 30.00 44.50 
20 «=| «12.00 23.00 38.00 | 49.00 72.00 
24 14.50 | 29.00 45.00 | 58.00 81.50 
3 6 (1800 | 4.50 | 57.50 | 72.00 | 110.00 
3 | SC22.58 42.50 | 66.00 | 88.00 | 135.00 
50 | 29.75 | S458 | .. | 175.00 
200 «| GB.08 1220.00 | www. | week beeen 
We Build other Selenium Rectifiers, Transformers 
and Chekes to your speci 
ouy from the Direct Seutee fer Quick Delivery. 
jers 


NEW RECTIFIER TRANSFORMERS 


1 Amp... 


2 Amps.... 
Pri 115 V., 60 cycles in. 4 Amps 
SEC: 9, 12, 18, 24, and 36 12 Amps... 
Volts.. a 24 Amps.. 
Continuous Ratings. 30 Amps... 
50 Amps 





NEW RECTIFIER CHOKES 


1Amp..... - Boy... soos 1.5 ofem..... 
2 Amps. . y. 
4 Amps 


FILTER CAPACITORS 
ser mae... 20 v: st 
: & 








RADIOSONDE 500 Pieces 
Meteorological Transmitter 


Type T-49C. Uses RCA 3A5. Complete with tube, 
antenna battery harness Sizes 

4%" x 2%" x 25 

Brand New ; ‘ scewe Only ys 





TUBE CARTONS 


Twe- Cotared Cartons With New Safety Partitions 
— Super Red and Black Carton 1s the Most 
Distinctive Box Available Today. 


SIZE EACH | a — 
Mintature....... $ Canes @ 
6AU6, GALS, ete. aoe: ‘ete. 
G an ae 
6SN7, 6W4, ot 5U4G, 68G6G, or 
*Nauentiey Ue Tid Buy on Cartons byt the Case. 
fer Quantity Disceounts.—” 





Terms: F 0 B—N Y ©—~25% Deposit with order— 
or send full remittance to save C O D charges— 
DO & B Rated Firms (F2'% or Better) Net 10 Days. 
CABLE BARRYLEST, WN. Y. TELEGRAPH 
BARRY ELECTRONICS, FAX, WN. Y. 








Immediate Shipment from one of the Most Complete 


Inventories of 4 i G d QU ALITY 


SEARCHLIGHT SECTION 





SPECIAL PURPOSE, TRANSMITTING, 
RADIO AND TV RECEIVING TUBES 


TRANSFORMER SPECIALS 


@ Filament Transformer CHICAGO TRANSFORMER 
Cat. No. FH-610 
Primary: 115 v or 230 volt—50-60 cycles. Secondary: 6.3 
VCT at 10 amps. 
VERS VRIES TEU ccccccccsnaccccsececcscvecesces $4.95 
@Power Transformer CHICAGO TRAN ee 
Cat. No. PHC-70 
Primary: 117 v, 50-60 cycles. Delivers Sa0 vane Dc 
(after choke) @ 70 MA. Also delivers 6.3 VCT @ 3 
amps and 5.0 volts @ 2 amps. 
VOR VOUS CFE Ric cc veccctescccvesseessccésceuse $3.95 
@ Choke to match above CHICAGO TRANSFORMER 


PH1585 
12 Hy @ 85 MA. evcccceveceeos 75 
©G. E. Transformer Cat. No. 2PB2C1 
Primary: 115 v, 60 o—Secondary 15 v, 12 amp $6.95 


JOBBER 
THORDARSON /O88ER TRANSFORMERS 


T-19R32 BIAS 115-60 —see 400 VDC, 200 MA. . #4 zn 

T-15D83 MULTI MATCH DRIVER... 

T-15A75 P.P. PLATES TO P.P. GRIDS rt 

T-19F85 FILAMENT TRANSFORMER 115 AC 60 cy- 

5 VCT @ 13 Amps.......... 95 
T-74F23 FILAMENT TRANSFORMER 105-ii0- 115-600 
5.25 VCT @ 13 Amps $4.25 


STANCOR {QO3BES TRANSFORMERS 


A-4208 P.P. INTERSTAGE.... eves -» $1.95 
A-4772 P.P. INTERSTAGE.. - $1.95 


KENYON FILAMENT TRANSFORMERS 
T3958. 115 VAC, 60 o—5.25 VCT. 20 Amps...... 


WE PLATE & FILAMENT Faaiidbonmans 
D150841—In original wood cases, 46 ibs. 115 AC, 60 
cy, tapped primary. Various filament and one plate 
winding, C.T. write for specs... ....cccccnenenne 95 





MEDIUM TO LARGE QUANTITIES 





OF THE 
FOLLOWING TUBES ARE IN STOCK 
GPG o cere. 40 715C. . 11,00 
1N34.... - we | weA/S.....-. 8.50 
1P30.” 275 
— ” m = TL Eimac 
1P41.. - 2.50 
2k45. 65.00 Tocesye... 20.08 
wer : a = ie lots of a5. 25.00 
3624.. 1,50 
3826... 2.75 
3829... 9.00 803 1.50 
3c22.. 55.00 in lots of 10. 1.40 
3DP1 2.25 in lots of 50. 1.30 
3J30.... 75.00 in lots of 100 1.20 
3331.... 75.00 
4X500F Eimac 43.00 
set. . £50 | | 838 
5021. 8.75 in lots of 1 
6J4 RCA. 3.95 in lots of 50. 
FG17/557. > ae in lots of 1 
RCA26A7/GT... 3.75 
FG32... abion | 866A RCA. 1.25 
S| S724 Gon Elec. 2.75 
21/VT4C... soe | | op, ** ‘20 
in lots of 100 40¢ 1624.. 1.00 
in lots of 500 30¢ 1695. ‘25 
5763.. aan 95 
GL299 Thyratrons 2.95 | 5814... ‘ 2.25 


A CORDIAL INVITATION IS EXTENDED TO ALL OUR FRIENDS—-OLD AND NEW 
AS WELL AS |.R.E. SHOW VISITORS TO NEW YORK TO STOP IN AND SEE US IN OUR 
NEW QUARTERS. 


DUAL FILAMENT TRANSFORMERS 
115 9 ov 9. tapped primary. Dual 6.3 @ & Ane. 
x 4 x 


W.E. TRANSFORM ERS—NEW 





255D INPUT TRANSFORMER ‘ $3.50 
289A INPUT TRANSFORMER ; * 95 
172A REPEATER COIL... we cwies 50 
174B OUTPUT TRANSFORMER 2.50 
174C OUTPUT TRANSFORMER .. $1.95 





RELAY SPECIALS 


Pr RC B EL pCrme SEErIC ALLY SEALED DP8®T, 
2 x 1%” x 1%" 


av DC, 

5707 2i1Sx NORMAL LY OPEN 

#5708-2118—-NORMALLY CLOSED.... ‘$1 75 
eac 





TIME DELAY RELAYS 


24 VDC-——HERMETICALLY SEALED 





Type 650-3060—2 second delay. ‘ $4.50 
Type 650-3061—60 second delay $4.95 
G.E. DW52 RF AMMETERS 
2%" ROUND—0-5 AMPS R.F. 395 


Built in Thermocouple 





SELENIUM POWER SUPPLY 
115 VAC to 24-30 VDC, at 6 amps (conservative rating) 
consists of one hermetically sealed transformer with 
tapped primary and secondary and deol wave re 
selenium rectifier ' 


SELENIUM "RECTIFIER STOCK 
Input: Up to 10—0—10 V.A.C. 
Output: 7% V.D.C. 
This rectifier will handle 50 amps, convection cooled, 
up to 150 amps, fan cooled, rn on $11 "98 
air flow. $11 each in lots of 3 or more. 
PAST CHARGER STAC: KS MADE 





TO ORDER — 8 HOUR ci 
Vietoreen Voltage Regulator subminiature 
Brand New. Users net cost $5. Guastity in 75¢ 
GOOG occcaccececepocecgceccocnseess ont 
Western Electric Steel Biank Panels. ro ” high, 19” 
wide, %” thick. Brand new, individually boxed. W. E 
No. 296 A & B. in commercial grey or tele- 85¢ 
phone black. Special... eens 00h 


Johnson No, 122- 


101, 8298, 3629 NEW 6MED 600 


VDC Olt Capaci- 
Ceramio Sockets. GO ¢ — tory MM” BEY 
BC-160 Filter Choke, 20 Hys.—200 MA— 9 95 
125 ohms resis, ingulated for 15 kv... ° 


Jefferson Filament Transformer, 115 ¥, 60 "3 ‘95 
secondary, 20 ¥ at 10 amps. Brand new, 
BOMEE cc cccccccesesecscocosesevesescocese 








304TH Surplus. 6.75 
TL Surplus. 7.75 5656 New Jan 

4038/5591 3.15 Raytheon 
404A 5847 12.00 Late 7.95 

TA. : 4.75 
Men 6028. By 4 
180 ecicg:” | | Blam hoe. 

e- 

house Klystron Late 2.15 

 - 4.95 | 5879.. 1.10 
GL4344.. 4, 6080. 3.25 
7078 4.00 6080/WA 5.50 
We special ze in new 


* Jan Ty 
. Ruggedized 5000 & 6000 series 
Complete inventories in stock 


Purchasing Agents: . . . Contact us 
lor a fair deal 
and immediate cash on your 
surplus tube inventory ... . 


SUPER SPECIAL! 
3000 Volts DC-—-330 Ma. 


cathe COMPONENT POWER SUPPLY KIT 
© 3500 V. AC. KF MR @ 400 MA. Primary-—-i15 V., G00. 
© 400 MA. Matched Smoothing Choke. 

@ 115 Volts Primary Bridge Filament for Four 866-A’s 


Complete Only $39.95 


with Schematics 
Also These Individual Components for Sale—Write 


Miniature High-Voltage 
Converter for Geiger Counter 


@ Operate your geiger counter from standard 1% volt 
flashlight cells. 

@ This compact powerful unit converts regular battery 
voltage to 900 volts for direct operation of get coun 
ter tubes. Actual range of output is 0 to 7, Volts 
AC (easily rectified and with elrouita sup- 
plied) so that any (ype of geiger counter or photo 
multiplier tube can operated from unit elghs 
only 4 ounces and smal! enough to fit in the palm of 
your hand 


10.00 each with instructions 


any Other Types in Stock. 
Phone, wire or write for quotations. 





BARRY ELECTRONICS CORP. 


Cetron, Lewis & Kaufman and Penta Tubes. 


Authorized Distributors for Eimac, CBS-Hytron (CBS), 
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ort ~—s PHONE: WALKER 5-7000 














SEARCHLIGHT SECTION 


Ue aa 


PRODUCTION QUANTITIES 


RELAYS 


And 
ea 


WESTON TYPE 705 SENSITROL 
15,800 NOW IN STOCK! 


Operation is as follows: 
stationary contact is a 
small powerful permanent 
magnet and movable contact 
is iron “‘rider’’ mounted on 
pointer which travels over 
relay scale. 0 ng 
torque moves pointer into 
magnetic field of stationary 
contact. This contact then 
draws movable contact and 
hotds it firmly, Pertect con- 
tact is assured and chatter - 
a RGGI ing is eliminated. Contacts 
remain closed until reset. Acouracy in general may 
he considered as within 6% of the range. Operates 
directly from a photocell or a group of thermocouples. 
Net weight 14 oz 
Double contact with Solenoid Reset; Sensi- 
tivity 7.56 Microamps; Reset coll 6-24 VDC or 
24 VAC; Makes contact on increasing or de- 
creasing values; Contacts; ‘‘Twintacts”, Ca 
pacity 100 ma at 110 volta; Nickel plated 
Brass cover Weston Model 705 Type 6 
# R660 18.75; 10 for jawed 
Same as #R660 but with glass face; ton 
Model 705 Type 6 #R561.19,75; 10 for $180. oo 
Single contact (Normally Ope n), Solenoid 
Reset; Sensitivity; 10 Microamperes; Reset 
coll; 6-24 V DC or 24 V AC; Contact: “Twin- 
tact’, capacity 100 ma at 110 volts: Glase 
Pace: Weston Model 705 Type 4 #R623.17,75 
10 for $160.00 
Same aa #£RS23 with Brass Cover Weston 
Model 706 Type 4 #R523N 16.75 
10 for $150.00 
Production Quantities Available 
all Os for Prices 











comparatively small number of retays. 


Call 0 rices. , 
RELAYS 
These relays have been standardized so that coils and frames of most 
manufacturers can be interchanged without affecting adjustments. A 
wide variety of applicable combinations are thus possible from a 
Listed helow are frames and coils from our stock. They may be 








STEPPING SWITCHES 


Mig by Western 


Electric, Aut« 
matic Ele 
Sales 


Minor Switch 
10 steps and off 
Contacts: Gold 
plated brass 
Bridging Wi p« 
Operating Vo!lt- 
age 6.0 to 12.0 
Vv. DC 
Net Weight 
ib 





Lots 
s! Fach of 19 
#960; Single Level;6 to 12 VDC.10.956 9.00 
; Single Level; 2410 36 VDC ..11.95 10.00 
1976; Single Level; 48to60VDC.12.95 11,00 
, Two Level; 6 to 12 VDC.12,06 11.00 
; 178; Two Level; 24 to 36 VDC.13.95 12.00 
21979; Two Level; 48 to 60 VDC.14.05 13.00 
ere Contacts Gold 


plated brass , 


Interrupter Switch 1 Break-Make; Net 

Weight: 2 lb, 2 oz 

S86 “Homing” Type; Double-Ended Wipers; 
Step in One Direction 





Mfg. by Western Elec- 
tric Co., Automatic 
Electric Sales; 22 step 

6 levels; Bridging W ip- 








#R926; 6 to 12 Vt . 14,75 12.400 
#ROB0; 24 to 26 VDC... 15.75 13.00 
#ROB1; 48 to 60 VDC .. 16.75 14,00 
Mfg by Western Electric Co., Automat 
Electric Sales; 44 step; 2 levels; Bridging 
Wipers; Contacts: Gold plated brass; Inter- 


rupter Switch; 1 Break-Make; Net Weight 

1 Ib. 14 oz 

S87 “Homing” Type; Double-Ended Wipers; 
Step in One Direction 


#HR927; 6 to 12 VDC 14.75 12.00 
HHOK2; 24 to 36 VDC 15.75 13.00 
ROB; 468 to 60 VDC 16.75 14.00 


ELECTRICAL COUNTER: Automatic Ele« 

tr Series CDC; Non-Reset type; Auxiliary 
SPST (1A) Contacts; Speed; 4 stepa/sec; 4 
digits; 223 ohms; 24VDC; #R897.. $5.00 


ee 








purchased separately. However, a comnlete relav consists of coll anu frame. tn ordering complete relays specify 


whieh coll with which frame, |.e.: Fi0i with K117. 


10% off on orders of 10 to 99. 
20% off on orders of 100 or more. 


FRAMES 


(For Cost of Relay Add Price 
of Frame to Price of Coil) 


Stock Price Stock Price 
No. Contacts each | No. Sertaate each 
F101 1A F122 = 2A, 2B, 20 $3.00 
Fi02 2A F120 = 2A, 28,6C $.00 
Fi03) = 3A Fil4 = 3A, 1B 

Fi04 4A Fi62 = 3A, 1B, 1C 

Fias =A Fi6és = 8A, IF, 1D 

Fi39)—S «OA /FIN6 BA,2 

Fi28 = 112A Piss) =A, 40, 1D 

Pio = 1A, 1B Pi66)) «4A.1B 


Fio7 1A, 2B 
Fiso 1A, 3B 
Fiore 1A, 1B, 10 
Fis2 1A, 1B, 2¢ 
FiS3 «1A, 2B, 10 
Fi64 «1A, 2B. 1E 
Pi00 = 1TALIC 
Fi65 «1A, 2C 
Fi4i 14,30 
Pi7) = 1A,2D 
Fis6 1A, 40, 2D 


Fil? 6A, 10 
F166 = 6A, 2B 
ri4aa 6A, 4C 
Fist = 9A, 18, 1C 
Fi20)—os1B 

F132 2B 

Fi67) =. 2B, 1C, 1D 
Pig = 8B. aC 
Fi33 1B, 10 
|Fidd = 1B, 40 
Fi2 5B, 1C 


Fill 2A, 18 Fi221C 
F157 1B, 10 F166 10, 2D 
F158 2A, at 90, 1D Fi23 (20 
Piso) 2A, ID Fi4s 30 
Fi42 2A, 2B Fi 40 


Piso 2A, 28, 10 
F137 2A, 1C Piso «380, 1D 
Fi7) = =2A, 20 Fi70 70, 1D 
Fi6i 2A, 3C 3.75 Fist 1D 
Additiona: pileups also available 
A =Normally open; B — Normally closed; 
« Double throw; D « Make before break 


SEND FOR COMPLETE CATALOG 
TERMS>—All Prices F.0.8. Our Plant. Rated Firms 
Net 10 Days: All Others Remittance with Order. 


Piao i”, 1D 


F openers — rope ern —a wee == 

SSSASSSSAAAASSSSSSSSESERSSEL 
= RON SRP —NS=—-WN==—SeaNNKeEKRNNN 
PRERSSSRSSRASRSRSSSaSzzRRS 


Orders Under $10 Remittance With Order. Pius 


Approximate Shipping Charges (overage will be re- 
turned.) 


Cable Address: UNIGENCOR, 
( 324 CANAL ST., N.Y.C., 13, N.Y. WaAlker 5-9642 


Types may be mixed for discount. 


COILS 
(For Cost of Relay Add Price 
of Coil to Price of Frame) 





Stock Price Stock Price 
No Ohms each No Ohms each 
K101 0.75 $1.25 Ki34 700 $1.50 
K131 5.0 1.26 | K107 750 1.60 
K102 12 1. K135 800 1.75 
K156 50 1.25 109 1000 1.75 
K157 70 1.26 Kill 1300 1.75 
K168 100 1.25 | K158 1400 2.00 
K182 175 1.25 | K112 2000 2.26 
K160 200 1.25 | Ki69 2250 2.50 
K153 300 1.50 | K155 2500 2.50 
K154 400 1.60 | K113 3000 2.50 
K104 450 = K116 6500 275 
K105 500 | K167 12,000 3.00 
K133 600 150 | K118 40,000 3.25 
SLOW-ACTION COILS 
SLOW-MAKE SLOW-RCLEASE 

Stock Price Stock Price 
No Ohms each No. Ohms each 
K160 20 $1.50 | K16! 30 $1.50 
K122 33 1.60 Ki49 3.9 1.50 
K146 =: 1125/1300 260 K123 75 1.50 
KI71 500 200  Ki24 200 1.50 
Ki47 = 6000/1500 250 Ki50 800 2.00 
K148 1300 2.00 KIS! 1000 200 
Ki46 =: 1300/125 250 K162 1300 2.25 
Kia? 1500/50 2.50 

K172 1900 2.50 

DUAL COILS 

Stock Price | Stock Price 
No. Ohms each | No. Ohms each 
K162 20/400 $225) Ki06 5690/1100 $2.00 
K163 25/200 226 Ki44 6600/1800 2.50 
Kiél 50/2000 2.26 | K165 56/550 225 
K166 125/125 2.25 K170 800/80) 2.25 
Ki42 1251400 225) K142 = 100/200 2.00 
Ki64 200/200 2.25 K106 1100/500 2.00 
K163 200/25 2.25 | K142 1300/125 2.25 
Ki43 =. 2200/1000 2.00, Ki44 1800500 250 
K162 400/20 225! K1s1 2000/8500 2.25 


Wy OLR aye |) ee 


ee 





518 


world’s largest stock 


RELAYS 


immediate delivery! 


ADJUSTABLE THERMAL TYPE TIME 
DELAY RELAY 


Operates on 115 V.A.C. Continuously ad- 
justable delay from 5 to 20 seconds. '« Inch 
D.P.D.T. 122 amp. contacts. Primarily de- 
signed for use with radio transmitters but 
has wide variety of other applications 

Catalog No, R 686 Price $6.10 each 


STEPPING UNIT 


Operates on 22 to 30 V.D.C. 12 Position driv- 
ing mechanism operates through 360° in pro 
gressive steps. Indexes one position for each 
momentary current impulse. Attached wafer 
switch moy be used for self interruption. 7 
inch flatted shaft will drive pulley, gear or 
one of more wafer switches 


Catalog No. R 809 Price $2.45 each 


SOLENOID OPERATED RATCHET STEPPER 


Operates on 6 V.D.C. Operates three 12 posi- 
tion wafer switches. Most standard wafers 
are interchangeable with those supplied 
Rotates 30° with each impulse 


Catalog No. R 709 Price $3.90 each 


HUNDREDS OF RELAY TYPES IN STOCK 


Standard Telephone Differential and 
Relays Polarized Relays 
Short Telephone Special Relays 
Relays BK Series 
Midget Relays Antenna and 
j Ceramic Relays 
Timers ic ' 
Aircraft Contactors oe ontro 
y 
Rotary Relays : Relay Assemblies 
Western Electric 
Type “E’ Relays Latching and Inter. 
Keying Relays locking Relays 
H y tical y Mechanical Action 
ermetically Relays 
Sealed Relays Ratchet and Stepping 
Voltage Regulators Relays 
Cutouts 


All reloys are new, individually inspected and 
unconditionally guaranteed. They are first line 
products of leading manufacturers. Special 
attention given to orders of one or more re- 
lays. 24 Hour delivery 

Write for new catalog 

Phone, write or wire your requirements 


lity 


les 4717 W. Madison St. 
Chicago 44, Ill. 


AUstin 7-0709 
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SEARCHLIGHT SECTION 


~~““FAY-BILL DISTRIBUTING CO. 


PARTIAL LISTING ONLY 


LARGEST SURPLUS TUBE DEALER IN THE COUNTRY 
STANDARD BRANDS —- TRANSMITTING & RECEIVING 
























. ' Price 
Type F Price | Type Price | Type Price | Type Price | Type Price | Type Price | Type Price | Type 
684G 99 42ATT 9 
AB-150.. $2.95 9C46. 9.99 99 253A 799 7218 9.95 994 Ah 
- CEP-920° 94 9C51 3.59 4c3s va.98 | ts00 449 Tee |. 898 | tees 458 oes TAXI rT 
CK-SOTAX, 99 999 fo 4032... 19.89 SEGA. O95 T24A/B.. 1.99 CKroos.... 3119 | O88 9 i9Ax7.. 79 
CKSSIAX. 99 2694 $90 4627 15.99 | S64¢ 419 7954 7.50 $608 99 O8G6G.... 1.99 seay7..|| 1.31 
79 93 $9 422.7960 |S S33 726C. 39.50 jora....|. 1.70 | SBS T2 19Bas. | (64 
CRP-72 .79 2E30 1.89 4j03 79.60 2748 3.35 . 161 ‘99 | OBES 69 498A7 64 
4 DG-1290... 3.99 2G-22 1.19 ' 282A/B 8.49 800 98 1614 1.99 6B)6 ‘09 t9c8 ‘69 
crate a SEL 180 Ales yo.so fara. Ost soph 288 tent rg TA RT BG 
E-1148 39 2j-22 1.50 ° . . ‘44 «(OBLT 1.10 49507 59 
5 4531 99.50 | 304TH 7.75 803 1.85 1624 1.64 
FraaA si99, 25-26... 2.50 fini 399 | 304TL 8.75 805 299 1625 -19 SBN t23 1eee? = 
Ore 99 2j-27.. 3.00 er ie sera RKT5 1-99 $07 1-99 1626 .11 6BQTA 1.19 198G7 ‘85 
128A 29.50 2)-31 17.50 § Y "44 6BX7. 1. H6 ‘65 
HF-100.... 6.99 2-32 15.99 5cP1 4.49 | 316A oe | oe 3.49 | 1689 11 Scpe 172 V3sie7. ‘69 
HF-150..°.15.99 24-33... 17.50 SCPYA.....10.50 383% 988 | one + 393 | Noor ‘a9 SCR 68 49807 ‘69 
He Nay Be ARS BRT 1088 | SRGA Ss Rew ata Sas NR eee AR RR 
HK-24. 3.99 240 29.50 §C91/C6J.. 8.49 . 6c6 49 49SN7 19 
HK-54. so 2-42 69.95 sceq 31.75 WE BUY YOUR 1642 «29 6C8G.. 99 49SL7. ‘89 
HY-114B .19 35-47 ee . SURPLUS TUBES. 1806P1 . 3.99 6D4 2.75 4973 4g 
HV-ate, 49 ai ses geet Mey RMR YARD cee RR aaa B 
f , y 1 ; AP 1486 : 
KU-610 4.99 2K-22..16.99 SHP4 3.99 HIGHEST 2050 119 6F6 99 4 4B8 "19 
K- 5HP1 3.99 UOTATION 2050W..... 2.20 6F6G 69 44N7.... 99 
QK-61.63.50 2K-23..17.95 ooo," 44550 EST BUYERS 2051. ‘81 6)4 3.99 }4R7 9 
QK-62 69.00 po = 51P5 16.50 IN THE COUNTRY 143 a 22 saw? 9 
RK-34 29 28. . 1 . 94 1978 
{ ‘69 6/8 96 
RK-38 1.89 2K-33A 5j29 9.00 s47a 3.99 | 815 1.99 weet oe | Sica geo $358 4 
RK00 249 58.75 533 500 oe 4.99 B27R 79.50 1LD5. 94 OKS 19 2606 75 
49 9K41..... 75,00 : 1 ; ‘84 6K6 
RK-65 16.99 945. 69.50 5iPi 15.95 388A 99 828 9.73 | 14 69 6K7 79 | Sere 3 
RX-21A 8.99 co | SNPI 11.95 | 393A 4.99 $298 930 AS "719 6K8 119 3879 res 
: 2k52 59.50 504A 399 4. As | 1s * 
UV-217C... 3.50 9k54q4 93.99 SR4GYW2.05 832A. 7.49! 3525 
UH-50 1.99 ° 5RAGY 99 417A... 6.49 a39A 37.49 INS 89 6L6G 99 35¥4 69 
105 VI-25A 99 2K55...19.50 44 419 434A.. 8.66 49 1R5 69  6L7 9 50A5 9 
Vv 2X2/879 26 836 3.20 454 84 6N7 1.10 soBs 69 
VR-90 ee 9V3 Be | maton’ TOSS | Stee 443 937 1.22 485 69 6RIGT 69 joes 69 
VR-150 ‘80 3BP1 299 7C25.. 89.50 Wiatea’ sap Oet 19 jus. 45 68C7 4 7 ‘oo 
VT-52 19 3822 1.49 7BP4 6.99 GL4ATIA 235 843 «19 1X2A 89 5 y> 4 78 59 
305/V1-67. 19 3823 3.99 7BP7 6.99 527 16.50 845 11.99 | V2. | Se % 8 = 
VI-AM27A.. 299 3B24 3.29 9LP7 . 5.50 | WL530....14.99 849 49.69 343 % a 33 a3v s 
VJ-158 ...-15.99 | sues 3.39 10Y 21 W531 3.69 851 24.99 | 2A. 2 eS 4 5516 6.99 
VU-111 19 3397 11.69 49x3 166 | WL532 210 860 3.99 387. 2 | T3559 18.99 
OA2 84 3828 3.69 i5E 409  GL559 ‘99 | 861 16.99 306 Se 38 5560 24.40 
OB 84 309 ‘94 45R ‘tg 100A/B/E/D9.99 864 19 | 3¥4 Te 13 5633 10.98 
1B22 119 3¢C99 64.95 18c "19 | 201A 5.35 965 1.89 364 49 6W6 84 aoe 370 
1B24... 6.99 393 7.45 248 1.99 | 708A 1.99 | 866A 99 54 ‘59 6V6GT 66 5651 1 
1B26 1,46 ‘99 | 251G 4.44 103A 3.22 869B.. 19.99 sy3 ‘50 6X4 49 
1897 10.45 3¢@ 99 53A 1.99 104A 1.09 872A 1.99 514 ‘01 6X5 a9 3034 239 
1829 259 328... 4.99 10 | 1034 99 974 186 5V4 ‘89 614 1:44 | baat yt 
1B32/532A 1.19 3030 1.42 | 89Y -10 | 7068 18.95 | 876 96 524 119 618 99 398) 69 
INS 49 3045 7.95 100TH 6.99  706C 18.95 $76 130 | 8 BS 92 5718 5.69 
1N23 2:10 3083 1020 | te oD | wre ae | O08 1.19 6ACT ‘89 TA6 83 3196 199 
1PH8. 14.70 | 2EPI $09 |s04n...... 949 | TO7B--- 6.98) $06. ..----: 440 | GAR? $e tae Je | 3ah4 1 
> ‘ ; J 1 199. 6AF4 1. ‘ 1.15 
1P30 9.99 | SFr. i" 89 | 109A 2.75 992 199.50 6AG5 ‘84 785 9 93 09 
2AP1 6.99 | 3p) +77 | 207 42.50 | 713A 9 9-3 19 6AG7. 1.19 74 .39 | gooeR 24.95 
soe 149 | 3521 59.50 | 21! + 82 | T14AY....27.99| cone, 6.49 | 6AH6. 89 | 7C5 19 9005 499 
28P11 7.99 we | S15A 3.49 | 115A 3.95 O48 210 | 6AL5 59 | TF7 ‘89 9012 1,94 
2C22 9 4A-11 «19 917A 2.49 7158 5.95 | 997 195 | 6AJ5 1.69 7G7 89 8013A 4.69 
Siem em a nee a ea em eR 
1 +4 | OAK 7 ‘ 5 2.95 
$c33 x23 1'99 4B25/EL6C. 8.95 231D 2.39 | 718AY/BY 954 +16 | GANA 135707 ‘99 oes 3 
2C39A 11.99 4828/CE225 2.99 242C 6.99 CY/EY.. 21.99 955 +29 6A06 ‘59 1¥4 69 9001 ‘99 
oe «77 4-125A... 25.00 | 2498 . 4.39 | T19A 14.95 956 26 | 6AR6 2.70 | 724 ‘9 9009 69 
40. . 7.29 | 4336 3.69 250R...... 4.99 | T20AY/CY 957 .26 | 6AS5 16 12A6 59 | 9003 1.99 
2C43. 14.77 | 4c97. 8.95 | 250TH... . 19.50 EY/DY...29.75 | 958 59 | 6ASTG 3.69 | 12AT6 Ao 19 
245 85 4C28 33,50 | 950TL 21.50 | 721A 1.95 | 959 1.99 | 6AX4. 79 12AU7. 19 9004 . 
All boxed and fully guaranteed. Special ntity discount—10% on 100 


or more of same type. Minimum order $10.00 Thousands of other types 


deposit with order or if paid in advance save C.0.D. charges. Rated firms net 10 days 


in stock Send us your requirements FOB B. New York — 
for Sy 


Prices subject to change without notice. For fast service 


CABLE FITTINGS, PLUGS & CONNECTORS APN-9A AUTOMATIC 


(AN-3108-18-5S) 35 EA. 
AN-3108-18-20P 35 EA. COUNTER LORAN 
97-3108-18-20P 35 EA. This set provides greatly simplified operation 
AN-3108-18-20S .35 EA, | over the regular APN-9 or APN-4. To take a bear- 
97.3057-10-6 ‘15 EA. |'9¢ it is necessary only to match PPI'S on the 
screen and read the time difference directly on a 
PLUG—-Navy Type No. 49195 PL2S9A Al EA. | dial, no interpolation is necessary. 
ADAPTORS—-Right Angle M359A 31 EA. 
CHASSIS CONNECTOR—SO 239A... .39 EA.| Accuracy within 1%. Furnishes position infor- 


mation at far greater distance from transmitting 
stations than possible by any other means, The 


unit consists of the R249/APN-9A. receiver— 
DISTRIBUTING Indicator. Input is 110V. 
We Ge) ee Ta? 400 cyc. Large quantity 
available. Each Loran is 


completely checked out and 
guaranteed. PRICE 


‘365°" 






fee me Ci 
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SEARCHLIGHT SECTION 


COMPASS ELECTRONICS SUPPLY 


A Division of Compass Communications Corporation 
WE MAINTAIN OUR OWN FULLY EQUIPPED TESTING LABORATORY TO TEST AND GUARANTEE ANYTHING WE SELL 
Wholesale, Industrial and Institutional Sales Only 

























? 
TEST SETS necervens TEST SETS MOD CONVERTORS 
*T'8- e A) RA TEST SET—M A 
Ane t freq. slgnai-to-nolae ratio, Li. Bandpass, etc. Input—1 8/1/06 ae sa bey tang od > yo , 


ARGS T8-35A/AP-X BAND—Measures transmitted power & frequency 298de 110/1/800@1kva $49.50 
AR-88 of Radar Transmitters, also used for receiver ag eet ey overall length: 12 inches 


ART-13 
CR-91 


110dce 
7T8-60/AP—FREQ. METER, Ab tl t 340-1000 me 
SLR ae waiibention charts & mene. Uses 0.200u ammeter. 110/1/800@350va 150.00 
BAL TS-100/AP—TEST SCOPE, ¢ A, R, J & X indi Seen 1100s 

—_ t 
cay aaantes sweep, Int. or exe. trigger ry rps 868 ree " /800@350va 235.00 
110/1/400 @2kva 395.00 


MICROWAVE ACCESSORIES "1740/1 /400@2kva 438.00 


15 lb, ALNICO-V MAGNET—approx 4800 gauss ’ 220/1/60 
WAVEGUIDE, FLEX. with flanges. 3 cm., : . 110/1/400 @2kva 435.00 

3 OM., 24”1.—$14.00 ea. "M., 6071. - | 440/3/60 
BENDS, E. & H plane; 3 & 10 CM ‘ 110/1/400 @2kva 435.00 
DUPLEXER, Mixer & Preamp Ass’y., 3 CM 32de 110/1/60@350va 100.00 
also cavitys, klystron mounts, rotating joints, circular wave- 110de 110/1 /60@350va 100.00 
AND OTHERS FES RR, Oe. — 110de 28de@250va 95.00 
90 110/1/60 28de@250va 115.00 

WESTERN ELECTRIC VARISTORS, THERMISTORS, Res. or. 3/60 @ 
FIELD a - card bbtrencelicd vpyssmmpent edhe 28de@250va 115.00 
AND OTHERS EQUIPMENT es 110d¢ - 

scr-a74 DAR BEACONS 110/1/60@1.25kva.. .135.00 


PTS SS 
Bas? 
ss 

_ 


YJ and YG for shipboord use AN/CPN-8 10 220dce 
TRAN- 300 AN/CPN-6 3 cm. AN/APS-2, Ars. f APS-4, APS-6, 110/1/60@1.25kva 145.00 


MITTERS a Also SA, SF, SG, SD, $), SK, SN, SQ—both equipment coll spare parts Partial listing—write for offers 


536 
SA-2 Used for air traffie control, twoching ang grareh, both land- SYNCHROS & SELSYNS 
Oe A ae rae, Smee an”, Paley es tameenian, wet, | | SE... $4000 7G... .$70.00 
RADAR a x 4 complete Naetatadiens in stock.—Write lee price. 5G eve 45.00 2 1F1 ee 10.00 
5CT ... 45.00 2]1G1. 10,00 


Write for More Details on Any Particular Item in Which You are Interested 7 , Paes 21 H1. 10.00 


These are partial listings only of our stock. Please write for other types. 


e °o 
eas ; 393 Greenwich St. New York 13, N.Y. | \imoie 1/150 he 2000 RPM 


BEEKMAN 3-6510 Cable: COMPRADIO, N. Y. $10.00 


CENTRIFUGAL BLOWERS 


Continuous Duty—110 V.—A.C.—60 Cycles 


BRAND NEW @ TOP QUALITY @ FULLY GUARANTEED 


100 C.F.M. ts. DIAMETER 
ROTOR Pow wrod by shots of 














TS-56A/AP TEST EQUIPMENT 
Slotted line test equipment designed for opera- 
tion over a frequency of 500-675 MC. Has im- 
pedance of = ° a en a set for mate 

haracteristics 


600 C.F.M.—6” 
DIAMETER ta antennas, of 
trenamiestion line line. with, instructions $95. 50 





nghouse 
Fasco or Holnze sh i . 1725 rpm meter, Bre inict manual. New. Shipping wt.: 41 Ibs. 
fap pote, onctenss peters. U ee = $0 
os — moun RADAR TEST SET 
ing. + 
Reno Lo anita 7 5 WO, DETER, »» 000000 Phantom Target RF4/AP is used for permanent 





installation in planes equipped with radar set in 
the 8 band while plane is in flight. With in- 


M.—5/4 
200 ©.F .M.—4'\4” DIAMETER ROTOR eee » struction book, new condition. 
Bedine } jit phase, 1725 rpm 40°C. “, 6 ; DIAMETER woTORs 10 Ibe. 
moter. 4" Inlet and o”* . y" 650 Sesmens shaded pole > 
outlet. No. BL200B8 opceeeees four in- 


ECHO BOX 
A hand tuned ring box with an associated dipole 
which picks up the RF energy from the radar set. 
“pen MC. Ideal unit for 
rt. 


motor. 5” 
lets a oe out- 
lets. Discharge flanges 
shipped. we asO 


QUANTITY QUOTATIONS AND sive 
INFORMATION AVAILABLE ON REQUEST 


Orders Preaey Filled While Quantities Last 
FOB N.Y.C. Warehouse 


ELECTRIC TRADING CO. 312-315 H Conol St., New York 13, N. Y. 


Air Equipment Experience Since 1906 NEW CATALOGUE NO. 114 
INDUSTRIAL X-RAY 


FOR SALE INSPECTION EQUIPMENT 
Wi feotinghoune 


BC 433G RADIO COMPASS Se Special inspec- 
1DS7-APQ7 INDICATOR an ne MEDICAL SALVAGE CO. INC, | 
TUGB FOR SCR975 





1955 
LISTS LATEST INVENTORY OF AIRCRAFT. 
wauiemany. AND MILITARY eLectnonics 
Bayi’ ENT. SEND FOR YOUR COPY TO- 


RA/105 POWER SUPPLY / TELEPHONE 


om tay 
SAFUT TRADING CO. 


135 Hudson St. New York, N. Y. 
Worth 6-2250 
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ELECTRONICS — March, 1955 


SEARCHLIGHT SECTION 


CABLE ,, - 
abostss “CALVERTRON 


Cy: 


“ee 


WAREHOUSE 


CLEARANCE 
OF TUBES 


Jan-Commercial-Standard Brands 
In lots of 100 only 


1B32/WL532A.... 
1P23.... 


24 
25 
7 
22 
20 
19 
10 
10 
10 
14 
15 
10 
44 


“The switch 
is to Calvert’ 


MICA 
TRANSMITTING 
CAPACITORS 


600 W. V.D.C 
Standard Brands me 


600 W.V.D.C. 
Standard Brands 


‘015. 
‘015. 


1200 w V.D.C. 
Standard Brands 

1200 W. V.0.C. 5 — 

Standard Brands 


001 9AH 19 


2500 W. V.D.C. 
Standard Brands 


00005....... 5 
19 
22 
27 
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SEARCHLIGHT SECTION 


WANTED 
BC-788, T-47A/ART-13, 


BC-348R, R-5/ARN-7, 
RT-18/ARC-1 





AN/ARC-2 


24.5 me autotune transmitter-receiver. This 
equipment will provide 8 channel autotune 
operation on voice or C.W. power output is 
app. 30 watts. This set is similar to ART-13 
but incorporates a receiver which is auto- 
matically tuned to the trans. freq. as channels 
are changed, providing a very compact com- 
munication pkge. for air or ground use. 
Power input is 26v DC, PO 


TDQ VHF GROUND STATION 


100-156 MC Ground to Air 50 watt Transmitter. 
Can be osopaee with remote telephone con- 
trol panel. 110 V 60 cy. input. POR. 


AN/TXC-1, RC-120 FACSIMILE SETS 


Page sending and receiving equipment. These 
sets will transmit and receive a 12 by 18 inch 
or a7 by 8 inch page of written or picture 
material over a telephone line or a radio cir- 
cult in 20 minutes. copy may be sent on 
or received on either photographic printing 
paper or on direct recording paper. Power in- 
put is 110v 60 cyc. PO) 


AN/ASQ-1 and 1A MAGNETOMETERS 


This is an airborne magnetometer used to 
measure the magnetic flux of the earth and to 
locate submarines and other metallic objects 
by their distortion of the magnetic field. 
Sensitivity 2-3 gamma or better. POR. 


SCR-506A 


2-4me mobile or field radio transmitting and 
receiving equipment. This equipment is a 
currently used mobile communication set b 
many govis. The power output is 90 watts C 

and 25 watts phone. The trans. may be set to 
4 preselected channels or tuned manually. 
Power input is either 12 of 24v DC. POR. 


RADALAB 


SCR-694 


344mc. portable field radio. This equipment 
provides reliable communications in the field 
or vehicle. Provisions are made for 2 preset 
channels, or the set may be tuned manually. 
Power output is 5 watts phone and 20 CW. 
This set can be cor with either a vibra- 
pack for 6 or 12 volt operation in a vehicle; 
or a hand generator for field use. POR. 


AN/TRC-1 


70-100 mc point to point VHF radiotelephone 
equip. This is a frequency modulated 50 watts 
point to point radio trans. and receiver. The 
range is approx. 60 miles line of sight. The 
set is completely portable and operates from 


110v 60 cyc. POR. 










TUBE SPECIALS 


2341 $149.50 4)31 $79.50 
2555 49.55 7022 50.00 
3B24 2.50 723AB 7.25 
3C22 64.75 725A WE 5.50 


All Tubes Completely Guaranteed. 
New Standard Brands 


AN/ARN-6 RADIO COMPASS 


This is a very compact light weight automatic 
radio compass covering 100 KC to 1750 KC in 
4 bands. All components are miniaturized in- 
cluding the loop for use in high speed air- 


craft. Complete sets and components are 
available. Input 110 Volts 400 cyc. and 28 
Volts DC. POR. 


AN/GSQI-A SPEECH SCRAMBLERS 


Speech scrambler for use on any comm. chan- 
nel to insure privacy. We can supply com- 
plete installations of this equipment 28v DC 
input. Also 110v, 60 cyc. 


Prices FOB NYC. Rated firms open 
account. Prices subject to change 
without notice. 


CABLE: Radalab, NY 
TELETYPE: NY-4-4361 





RC-115B 75 MC FAN MARKER 


This is a 75 C Marker Beacon Ground Sta- 
tion. This equipment comes mounted in a 
transporting trunk. The set can emit either 
inner, outer, or airways signals. The trans- 
mitter is es controlled and operated from 
110 Volts cyc. POR. 


SCR-291A 
Automatic ground direction finder covering 
1.5mc-30mc. Provides instant bearings on a 
C.R, indicator of any signal in its range. This 
equipment is transportable and can be set 
up quickly. 110v 60 cyc. POR. 


AN/ARC-1 

100-156 mc. VHF transmitter-receiver. This 
<>. provides phone Doge in 10 crys- 

controlled automatically selected channels 
from 100-156 mc. with one guard channel. 
We can also modify these sets for 20 and 50 
channel operation and can supply complete 
sets for ground operation from 110v 60 cyc 
supply. Normal input 28v DC. POR. 


SCR-682 A RADAR 


10CM high power long range harbor surveil- 
lance and early warn DAR. This equip- 
ment is a 3000 mc mobile search radar that 
can be transported in a truck. The equipment 
incorporates a 7” PPI for spores up to 240,- 
- yards. Azimuth coomety S + 1%. Range 

comenel is 100 yards at 10,000 yard range 
and yards at 240,00 yard range. Trans. 
output is a epoees. 225KW, pulse width is one 
microsecond. Antenna beam width is 6”. In- 
put is 110v 60 cyc. Can be supplied with or 
on operating shelter or antenna tower. 


AN/APQ-15 
Multiple echo equipment. This set will pick 
up signals from a ground search radar and 
re-transmit from making the plane carrying it 
look like an entire fleet of planes on the 
ground radar Sind edsceteann POR 
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‘ NEW REPAIR PARTS HIGH-VOLT OIL CAPACITORS AMPLIDYNES 
» FOR BC 348 a 5 AM21JJ7. Input 27 VDC @ 15 A. 
| MODELS H, K, L, R, ONLY - ) Mid. ye, fe eo, ee tk Oe ee 
-001 $0 KV $22. 25 15 $13. ew 
. Main Tuning Capacitor. . $ 2.00 FD. | 01 6 KV 1.29 25 20 KV 15.95 SAM3INJSA. Input 27 VDC @ 44 A, 
ae se Oe eater Assembly. * pine 25M | 2 3 ny 2-08 38 $e ay a Output 60 VDC @ 8&8 A, 7500 tes * 
me ‘ransformer Assembly |} 2 K le e \e ew 
rd 1-¥ Transformer Assembly 2.00 5,000 .025 50 KV 17.95 1. 7.5 KV 6.95 5AMS3INJIBA. Input 27 VDC @ 444A 
. hiv Jrenstormer Assembly aed 50° oo AS 3 ny ne ; 15 By 23 Output 60 VDC @ 8.8 A., 8300 iy & 
Crystal Filter Assembly 6 . e ° . ew 2 
* ©. W. Oscillator Assembly 2.00 vot 1-3 4.5 KV 3.50 2. 5.5 KV 9.50 —— ee ee 
= 915 ko Crystal mounted, . 2.75 135 7.5KV 6.95 | 2 6 KV 12.50 INVERTERS 
= ih. ¥. Unit Assembly 12.50 2 50 KV 29.50 ALL TOP BRANDS Leland Elec. Co. PE206A. Input: 28DC * 
F oane Yotume Centres \ 2 3 at 38 Amp Output, 80V, 800 Cy., 1 Ph., 
: nob for Main Tuning Condenser. . 485W ew $16.50 
e pend 4 Cotle per ont of @ saeae 3.8 BARGAINS IN TEST EQUIPMENT pEzION. Input; 550K Jutput 115 08 cs 
: ane 2 Colle—per or . Cy... 1 5 A. New . 
#30 , 9 } . 
“ mend + nee oe 4 ° 3 yo FLUXMETER, Measures field strength of magnets from 500 to 4000 gauss. Indi 8.6. wae tT pinot avn a ag 
S Rand #5 Colle—per set of 4 2.00 | Cates peseetty Probe gap 1%”. British handicraft in fine hardwood case with eee New = . $89.50 
o Hand #6 Coile—per set of 4 2.00 hinged o Operating instructions on underside of cover, Size 12-% x # x 6 in << | 
Complete dial easembly 99.95 4 = patregnens. Also ideal for classroom magnetics instruction $2450 DYNAMOTORS 
. FREQUENCY METER 3375 io 736 Mos. Model 48-197/U), Compact, Belf-contained, lh ser chaonlhan l  Tiie w - s 
RADAR ANTENNAS precision (2 1 Mo). Sturdily constructed Hi-''Q’’ resonator has average “"Q’ a a - 13 vie Ay phy - FY * 
a $000, Uses 057, 186 and S84 tubes, Requires standard 1%V ‘A’ and 45%  S ae . 7 n oe 
® 80-1 {ecm ee | “ ae battery, not guppies. Brand new with instruction book, probe and $4750 eee ne CED: WHS Ee rh e 
waveguide noptie an Grive mow spare kit of tubes ———— 
Now #279 PANORAMIC ADAPTER AN/APA-\0. A combined Panoramic Adapter and 
80-3 (3CM) Surface Search type with Seope. Has 8 inputs for feeding in receiver LF.’s of 455 KC. 3 aMe 30 Me > SMALL bc MOTORS . ™ 
reflector and drive motor, but less plumb Designed also to be used as regular scope for testing other equipment. Has both ver 6.6. ORAS. 1A. era ov DA a 
ip atie Bay Gast ine Bea ily ‘with tieal and horizontal push-pull amplifier inputs, ete, Complete with 21 tubes includ- ro ae. - ” = DC at 2.3 ‘le . 
. omplete assem ’ etic < j! 4 ' . ri 
> 24” dish, dipole, drive motor and goer ots #” CR tube and instruction manual. Vor operation on 115V 60 Cy $145°° Oster E-7-5. 27.5DC. 1/20 HP. 3600 
* ing. New . 9.50 SPECIAL OFFER! 80 page Tech Manual for Panoramic Ac dapter AN ‘AP A-10, Full RPM. Shunt Wound. New. .99.50 e 
, GE SERVO AMPLIFIERS ot cireuitry, descriptive data, theory, ete. Postpaid in U. 8. A $975 9 CONDUCTOR CABLE 2 
AM Only ° . 
. ae TEST OSCILLATOR T8-47/APR, 40-2000+ Mc. Fundamental coverage 40-500 Me a 
Used in B20 planes for Central Station | in two ranges, Harmonics above 2000 Mc. Provides a calibrated (dial accuracy = 0.7 ¢ VinvL JACKETS 
@ Fire Control Systems B2, BS and BA per cent) H.F. source tor testing receiving equipment. Output 3MW or more up to * 
Used to drive Amplidyne SAM3INJOA 400 Me. leas on harmonics. C.W., mod. pulse or sine wave output. Operates on 
and Control Motor SHASOLIZA listed in | 115/230 60 Cy. or batteries. Part of APR countermeasures equipment $1695° & 
this ad, New less tubes "29 Hy with hemabook of Maintenance Instructions 5 ‘ 
QUEN DARD TELRAD IBA. Provides 1000, 100 and 10 Ke check weno” cot. stave 
SCR-522 EQUIPMENT points from 100 to 45,000 Ke. Employs dual 100/1000 Ke Biiley Crystal 395 . 
4 : : . Calibrates with WWYV. Operates 110/220, 60 Cy. New with instructions Army spec. CO-215 Weatherproof 9 © 
" Comaate BC ont S ee a. AN/APR.-1 RECEIVER. For use with tuning units TN-1, and N-2, and N-3 Cond Ke. 50 Awe srented Manes one. 
anamitte ncluc TOU Har 88-1000 megacycles. per, plastic ins., color ¢ , double 
racks, plugs, connectors, dynamotor Price with cohen i ve A és pte duane tens 5 $1495° vinyl jackets with tinned copper braid be- s 
Brand new equipment with instruction | 158.210 Mo RECEIVER BC-1068A. Has 2 tuned RY stages. tuned converter and | tween. Dia. 9/16” made by G.E. Avail- & 
menuals, Write for full details oacillator, 5 IF stages, diode detector, tuning eye, and 2 stages of adio. Tuning able 1000, 1500, 2000 ft. reels a 
coils may be altered for lowering or increasing coverage. Operates from 115V, 60 Y, Price $.10 ft. Sample 100 ft. Coll $10.00 * 
Gov't. cost estimated at $7 90 60. Our special price including 14 tubes 
vests ecsmee¥ Da pee | MEMES Ce fuaasutfren tha tir ae | [Tee erent, Ren teen aa] E 
Variable output 0-15000 V DC @ 600 . Mo MITTER T85/AP 5. Nominal output 10 to 30 watts Tunable ronxy ew York. 
MA. Input I15V 60 cy, | ph. Sige 63 x cavity provides range from 500-1200 Mc Filament transformer operates from 115 V Merchandise Guaranteed. Prices a 
53 x 56 in, Write for detailed informa 60 ¢ a 8 tubes: 1 as S 6ACT, 2-6AGT, 1-—6L4G, 2 aa $1395° Subject to Change 
tion. 1—8C22 (oscillator). Price CUBED. ocecccccccorscvevececsceseoss - a 
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SEARCHLIGHT SECTION 






NEW YORK’S RADIO TUBE EXCHANGE 
NEW TUBES 3s 










term. bot. mnt 

334x319"'x2" wo ‘ 
tions rated 400 V at 72 deg. “C’. 1800 
V test. Meets commercial specs. for 600 















» “c" Type Prie Type Price | Type Price | Type Price | Tyee Price | Tyee Price Tye Price 
V operation up to 40 degs. “C’. Ideal OA? $1.00 2/38 5.95 40ts... 35.08 | 304 "Ts | Miksogu .86 | 802 3.95 | 1s0ut 135.00 
for filter or power factor application OAS 1.18 | 2439 of-$3 | $827... 48.08 | KYZiA.. 8.28 | 4174 15:98 803 $.98 W664. 03.98 
rp OB . 2340 ~ 4325. .! R21 \. 444A ! - 
where ruggedness and quality are para- B3 1.10 2342... 135.00 | 4)26....150.00 | KH24G 1-88 4464 1.98 = Bor 1.26 | 1612 is 
mount. Carton or 24 weight 42 Ibs. ; 96 2340 60.00 | 4327... 150.00 | 251 2.9 4468 5.95 | 808 4-98 | fel8 . 
3 obs : 2550 $5.00 | 4/28 150.00 | kiae 2.75 | 450TL.. 45.00 | Sov 2.95 | 1016 as 
89 ci 2:95 | 2555... .180.00 | 4320. 180.00 | PSO: 2.75 | 450TH. $2.58 | B10 10:58 | 1619 “4 
. 1622 1.50 2556. 110.08 4350... 150.00 | HKS4 4.50 404A 1-88 BiLA 3.76 | 1622 1-3 
1823 6.95 2361 35.00 4/31 150.00 { RK72 1.00 47la 4 B12A 5.95 1aa¢ . ‘ 
124 12.00 2362 35.00 4/32 150.00 RATS 1.00 $27 33 ais 13.76 1425. 33 
1626 1.75 | 2K22 29.00 4/33 180.00 | FOSS. 19.95 WLS530 3.00 B14 3.75 1626 “‘* 
hae: Be88 | has. A888 | Sas Bess | Prod oan | WES ARGS | Sis. | Eas | aoao't. shies 
a8 ‘ 2K25 . 4335. \ | FG106. ¥ 53 v t . ‘ . 
— 1B50..|. 23.00 | 2K26.. 68.00 | 4356... 180.00 | 122A 1.75 Hikesa 35.00 820 11.00 | 2060 1.80 
. — are Type TLA. $1.39 151 ee 2K28 38.00 4137 150.00 | 208A V8 700A /D 10-90 $204 12.08 2061 1.00 
1856 v 229 - 4i%6 150.00 211 35 TOLA 4. a0 
rand New. Factory Cartons. 1 Bas... 38-80 | 220... 28-80 | 4736... .288.00 | 211... - 088 | POLA 3 | Scop 308 | Verlews 5000 
Qua. Disc 1N21 1.28 2K39. 140.00 4/40. 150.00 | 2420. 10.90 704A 1.95  §524 S2e | ope cove ome 
. P IN21A 1.75 2K4i 135.00 = 4/4) 150.00 2440 9.50 TOSA 2.78 8534 46.00 of new produe 
IN21B 2.78 2K45 $0.08 4/42 190.00  249¢ 4.28 TOOAY/FY Bia 7. tee 
. POO ERS ERS ERS | RRS | SE RRR | ror RAR | Boo | gan. ame.ge 
2 ° 2 s 4s8 \ 250T ~! OTA . ’ . * P 
1 mfd. 00 V. hannel Type .$.29 1N23 1.95 2655... 25.00 | 4353. | 228.00 | 252A 3.00) 7078 15.00 | 898. §.98 | 8012 £35 
IM28A.. 2.78 | 2K56... 72.00 | SBPi 3.95 | 2748 2.75 | TI4aY.. 18.00 840 35.00 BOI2A $33 
IM23B_. 2.758 SAPIA.. 20.00 | SBP9A...22-00 | joaTi. 20.00 | TIA 4 80 3.50 | 8013 $35 
1N23¢ 750) SBP 7.20 | SBP 3. s04TL.. 10.00 sol 26.00 | BOLSA i 
16 mfd.—600 V $1.89 1N26 4.50 3824 §.50 SCP 7. 7 3.50 | 7158 9.00 800A 3-88 Gore i. 
: sees . 1N2 6.75 | #25 $.58 | SORT... 9. 4.80 | 715 22.58 8098. 67.88 | 8020 3-38 
Dual 8 mfd oil filled cond. hermetically 1N2 3.88 | B26 $08 | scP7 s. ams | gine skis eee 3 Poeaes obs 
i $82 le 2 , . TLOA e : o - 
sealed and jacked. Tobe type PT-SC-11 1N 2.28 ELa 5.50 7. 3.5f | 720A ¥/G¥ 1.80 | 00}..... 2.82 
measuring 334°'x25¢"x254". Stud mntg. 9.08 3022 75.00 %. 15.8 > 60.00 338 $003 un 
centers 2”. lugs into standard four 2 168 | 305: 398 tf Het rata ise 1.50 sees 238 
rong socket. 2¢ 7.58 SDP 7.50 . 4.50 0 7254/8. a8, 16. G00 : 
» ® 2J 12.00 IDPIA. 10.00 co 6.95 724A +3s $38 9006 28 
2322 9.00 | SDPiaA- 15.00 7248 2.26 oh 
2 Be ARS | oath aS Ae | Taek ae Th Tyemanas 
2 7 4 1 e ° 726A | . 
4 mfd. 500 v . oe . $1.98 2331 24.98 329 15.50 1.56 | 7266 48-98 38 of omer 
ba len 2432 a IG Pi ° 4.60 | 7266 . . 
3-3-3 mfd. 400 Vv .$ 65 2533 32.00 4/21 75.00 4-98 730A 22.50 2.28 
2ia4 35-58 4826 abas 3 7T60TL 0.8 ¥ “3 
2136 ° es 4037 ~ 1. ° 1280 ° 
.5-.5 mfd.—9 KV 













50 mmfd.—32 KV Vacuum. . $10.95 


$-147 B AND C/UP TEST SET 
SIGNAL GENERATOR 
Hard-to-get X-Band Now Available 


Test Set TS 147 UP is a portable Microwave Signal Generator 
designed for testing end adjusting beacon equipment and 
radar systems which operate within the frequency range of 
8500 MC to 9600 MC. 


NEW UNUSED SURPLUS TS 259 K BAND 


23400-24500 MEGACYCLES SIGNAL GENERATOR 


AUTO TRANS 


115 V—60 Cy. Inp. 
24 V.—28 A. Out. 
Test Volts—1500 R.M.S. 


Price $6.95 





. Velts Price Mid. Volts Price Mid. Volts Price 
t 
rLAD 
1000V 
1500V 
2000V 
»500V 
3000V 
40009 
5000V 
S30V AC 
6009 
1000¥ 
1500 
5 400V 
600V 
11OVAC 
400v 
600v 
600V 
5000V 
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NEW MICROWAVE TEST EQUIPMENT 
TS148/UP SPECTRUM ANALYZER 


Field type X Band Spectrum Analyzer. Band 8430-9580 Mega- 
cycles. 


Will Check Frequency and Operation of various X Band equipment such as) 
Radar Magnetrons, Kiystrons, TR Boxes. it will also measure pulse widt 

c-w spectrum width and Q@ or resonant cavities. Will also check frequency © 
of signal generators in the X band. Can also be used as frequency modulated 
Signal Generator etc. Available new complete with all accessories, in car- 
rying case. 


PECIAL! 5, Vv. WER SUPPLY 
For Becta. ae Ye 3 Se Source. $990 


NEW, Complete with RCA 1654 Tube. ..... 2.666 ccc veewnne 


Crete enows 











110VAC 
500V 
600V RD 
600V 
10009 
1500¥ 
2000V 
600V 
50VAC 
600V 
10009 
1500V 
2000V 
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50009 
15009 
Sa0V AC 
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OTHER TEST EQUIPMENT USED CHECKED OUT, SURPLUS 


BS SSS & BR SSCSO REVEREND Sewn SERH SH SoSERDODOUM BE 


SSF SBF OS SOFSEFOSSOE SF SLFARSASFSHARNARFLSAPAAGASS 


s00¥ TSKI/SE T35/AP TS108 1$182 8 
seeev TS3A AP 1$36/AP T$110/AP 18226 APS 3 APS 4 
sav at RF4/AP 196A 1$125/AP T$239A-TS239C PRA 
sseev 84. T$12/AP TS45 7$126/AP 78251 APRSA 
5 aue\so  a30VAC 6.88 T$13/AP TS47/APR T$147 TF890/1 APT2-APTS 
; a8) 2OVAC 9.98 1$14/AP TS69/AP $270 au4 
5 LA 2.39180 4000VAC 49.80 TS33/AP TS100 7$174, AP SURPLUS EQuiP. 
. . TS34/AP 1$102A/AP TS175/AP APA10 


ALSO 
BATHTUB & CHANNELS—TUBULAR OILS 
—MICAS—TRANS & REVG—*J” POTS— 
RHEOSTAT—25 WATT 


WANTED 
Oil & Mica Condensers in any quantity. 
Also other Standard Com nts. 
Write: Art Hankins 


You Can Reach Us on 
TWXNY1-3235 


Large quantities of quartz crystals mounted 
and unmounted 

Crystal Holders: FT243, FTI71B others. 

Quartz Crystal Comparators 

North American Philips Fluoroscopes Type 80 

Large quantity of Polystryrene ded 
coaxial cable 


Minimum Order 25 Dollars 






Phone: WOrth 4-6262 
LIBERTY ELECTRONICS INC 


135 LIBERTY STREET, 
NEW YORK 6, N. Y. 


Cables: TELSERUP 






See FEB. Issue 


MONMOUTH 
RADIO LABS. 


BOX 159 OAKHURST, N. J. 
Long Branch 6-5192 


INDUSTRIAL TELEVISION CAMERA GLASS TUBING 


DAGE MODEL 100-8 BULB & CYCLINDERS 


DEMONSTRATOR—WITH ACCESSORIES WRITE FOR FREE MONTHLY LIST 
New Condition—Reasonably Priced HOUDE SUPPLY COMPANY 
WILLE ELECTRONICS CO. PHONE KEYPORT 7.1286 
3435 N. 47 St. Milwaukee 16, Wisc. M. R. 21 Box 66X Keyport, M. J. 
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405 10th St. 


tien VOLTAGE oC ONDENSERS Oil Filled 


Ceramic Cosed, Type S- 1 oo Similar 
*% 











INDUCTION RF GENERATOR 


Westinghouse, style 867885, 20 KW output, 
43 KVA input, 460 volts, 3 phase, 60 cycles, 
equipped with the following: 


. American Blower (utility set), model 175-A-!. 

. % Ne Westinghouse 1150 RPM motor, 220/440 

" 3 phase, 60 cycle, frame 203, class |, style 
505, 3.1/1.55 amps. 

. onmaaaa ere aun. 
tested 9.6 KV, migr’s #98R49, 3 aus te 
primary arch to ground, sorial 3931075. Rec- 
tifer normal output 9600 voit at 3.7 amps, 
prim volts 460 ¢ 45 ames, pppendary volts 
7100 3.5 amps, diagram 60896 

. Conversion unit 20-30-40 MC. 

. 2 spare tubes. type 889RA with radiators (spare 
tubes are pac in shock-proof shipping con- 
tainers.) 

Used but excellent condition, estimated 

weight 30007; 642’ x 444" x 4)’; locaied 
in Wilmington, Delaware; original acquisi- 
tion cost, $10,156.75; of recent mir. 


One unit only available priced @ $2500.00 


CRAIG CORPORATION 


150 Eastern Ave. Boston 13, Mass. 


LIQUIDATING 


Minimum 100 tubes at these prices add 40% for 
smatier orders 


2538 
VT90BR/8011 
615 
701A 
715A 
722A 
864 
203A 
438 
702 


AMERICAN PACIFIC INDUSTRIES 
933 Franklin St. Oakiand, Calif. 
25% Cash with order, Bal COD Subject Prior Sale 
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Seraaa” — bey ‘ne 6.95 

2 SKY 2.95 

5 a hV 1.00 

23747... 2 anv 3.95 

25F809G2 ms env 1.75 

25 eKV 1.95 

25r774 AKA 7KY 1.95 

re Al 7.58 4V 1.75 

5 7.5 4V 2.25 

25F 360 3 12 Kv 6.95 

tnerteen 28 as KV 24.95 

14F91 1.8 is KV 17.80 

Inerteen 5 25 KV 22.50 

nertee 1.0 25 KV 37.50 

Fast AGTi4 1.6 25 KV 39.95 

2 a} 25 KV 15.00 
CURRE MICA D 


mt ot 
.04 “ay 7.50 
05 1.5 KY 35 12.50 
08 1.5 KV 15.00 
02 s KV 21 (698 Ke) 15.00 
000. KV 5 12.66 
000 6 KY 7 14.50 
-000' env s 12.95 
Type G-2 or Similar 
001 Ss KV a 17.80 
003 7KY 15 19.00 
1000 10 KY 19.50 
-000 10 KV 3 19.50 
5000 10 KV 5 19.50 
:000 10 KY ‘ 19.50 
1000 10 KV ‘ 19.50 
ay 10 KV ‘ 19.50 
Type G-3 or Similar 
os a KV 50 45.00 
2005 5.56 KV 25 37.50 
00015 20 KY 5 36.00 
-0012 20 KV 15 36.00 
Type F-2, Ty 6, or Similar $1.50 each 
mops Amoer@ 
mid voc 1 Mec. voc i Me. 
00005 S KV a 00 5 KV 4 
00009 SKY 8 5 KV 45 
:0001 SKY 2 SKY 5 
‘00015 SKY 1.5 SKY 5 
[0002 SKY 1.7 6 KY 6.5 
100025 SKY 25 6 KY 6.5 
0003 SKY 2 SKY ‘ 
190035 SKY 2 2 KV ‘ 
1900375) = S KV 2 3 KY ‘ 
100039 SKY 2.7 aKY ‘6 
20004 SKY 25 3 KV 5 
0004 SKY 2.5 s KY al 
50008 5 KY 2-5 2hv ‘ 
‘eoes 7.54v = 2 KV 12 
0006 2.5 KY is 2 KV 12 
10006 Sav 3 iKvV 13 
00072 5 KV 3.5 SKY is 
0008 SKY 4 
‘0008 6 KV 4 





EMMONS RADIO SUPPLY CO. 


Phone TWinoaks 3-7411 


Subject to prior sale. 
All prices = Oakiand, Calif., subject to change without notice. 
Terms 25% cash with order. 


Tunes upper half of “P’’ 





























Oakland, Calif. 


Balance COD. 


WATER COOLED RADAR 
TRANSMITTER T-75/APT-4 


band or lower third of 





Contains 5J29 magnetron in lecher line oscillator with water 
pump, heat exchanger, three blowers, water-flow interlocks etc 
Adaptable to many other liquid cooled tubes. Cool $75 00 
ing system alone worth many times our price . 
MD-30/APT-4 
Modulator for T-75. Complete with tubes, 2 ea 815, 
1 ea 6D4, 1 ea 807, 2 ea GAUT, 1 ea SRAGY $45.00 
300 TO 1000MC 
CU-27/SPR-1, Network, Broadband Impedance Matching bal- 
anced to unbalanced line 300 to 1000 Me 50 
Type “N* fittings. NEW . 
CU-19/8PR-i—Same except 40 to 200 Me $12.50 
UHF CONVERTER 
ZB-S Homing adapter front end’ for 234 to 258 MC 
$4.95 
AN/APQ-4 
Radar blind booming equipment. Range 18 miles Altitude 65 ft 
to 50,000 ft. Includes all operating units, SN-8/APQ5-B, PP 
21/-B, C-82/-B, C-83/-B, LD-3/-B, MX-12/-A, MX-30/-A, 
J10/-A w/ Cables 
NEW BOXED $250.00 
TIME INTERVAL COMPUTER 
CP-15A/A8G-10 for computing elapsed time over predetermined 
distance. (Sorry, no other information available). 
Give away price 14 95 
F-1, Type 15L or Similar $1.00 euch 
Am “4 a 2 
mia voc "ime. | mia voc "nae, 2 2 amt 
00005 aK 4 | 0008 sKY 2.5 o~ © 
00009 3 KY 8 | 001 SKY ; “yz a 
0001 3 KY .08 | .0012 2Vv 3 4 = 
00015 3 KY a | [00125 2KV 3 7° 
-000175 SKY i 0015 3 KY 1.6 
0002 SKY 2 | 0016 2.5 KV is Zz 
-0003 2KVv a -002 aKY 4 
0003 SKY 2 0025 2KV as * ¥ b> 
-0004 SKY 4 | 003 2kyY 5 ae 
0005 3KY 2 004 2Kv 6 = 
0006 2.5 KV 2 00s 2.5 KV 6.5 au? 
0008 a3 KY 2 006 2KV 5.5 o” 
-! $75 SKY 2.8 | .008 Le KV 4. - 
000 ; KY 2.81.02 2Kv .T = 
00075 av 2.8 1,.1 inv 12 3 Z 


REVERSIBLE GEARED-MOTOR 


Delco- ?M-Permanent Magnet Alnico Field Motor 


#5071895 ‘4 SHAFT or 11/16 GEAR 


# 5069600 


Clamps to hoid motor: $1.50 ea. 


GRAIN OF CORN LAMPS 
10 for $3.00— 100 for $25.00 


Ce (© 


#328, 26 Volts #£32G, 24% Volts £32), 28 Voits 


TELECHRON 


Motors 

4 RPM on 50 cycles or 4% 
RPM on 60 cycles 83 
2 KIM $ 


so 


60 RP “ 
Laboratory Special 1 of Each Above $25.00 
please include 
postage 


Send for Price List of Special Savings 
On Thousands of Different T of Tubes. 
Available For Immediate Delivery, Indus- 
trial, Transmitting, Special Purpose, and 


meee T itary Diodes 
ALLI ,. LECTRO poe SALES, oePrT. E 
RTLANDT N.Y.C., 
puone BARCLAY 7-589, $300 


. ‘L” band 
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BD-57 SWITCHBOARD 





Perfect for Audio patch panels, etc 60 jacks 
(JK-24) 27 plugs and cords ( PL 47 & PL 48), the 
schematic ineluded. NEV $9 95 
DYNAMOTORS 
PE—73—-CM 
Input 28VDC output 1000VDC @ 350 mila, Ex- 
port packed 
NEW $4.95 
Tyre sneer oureyt mits 
Om-s4 12 220 ao 7.95 
Om-35 tiv 628v 225 14.95 
Om-36 av 220V se 4.95 
oOm-37 24v e25v 225 el 
ae s a2 v ase + 
® Eg asy 1 v ase 17. 
Tes Reve av 228 100 12. 
TCS Xemtr 33Y 400v 180 22. 
ie OOO 
A) . 
SY: Aenea 28 280 od 1.25 
Pe ae 28 ase se 38 
Sales 27 285 60 % 
Om 416 28 330 170 1.95 
4 22 28 HH ive 4-33 
Mm 33A 25 $75 160 a1] 
a 125 pa ase “0 ; se 
L “4 375 186 aid 
Om-414 4 220 so 4.96 
AO?-177 4 425 163 6.50 
REGULATED RECTIFIER 
RA-49A. A precision instrument. Voltage range 
0-300 and 0-600, Complete with tubes, dea 24 
dea 2741 2ea -68J7, lea-VRIO lea-VIRLSO 
VERY SPECIAL $49.50 


Antenna Changeover Relay 
Operates from 12 or 24 VC SPDT and SI’ST to 
ground 

Lots of 100 NEW @ 45 
Sample postpaid in U. 8. $1.00 
2” VOLTMETERS 


Westinghouse type NA-33 0-I15VAC for flament 
circuit marked 600 to 800 cy. good accuracy at 60 
Lots of 100 NEW @ $1.25 


Saiuple, postpaidin U. 8. 1 





BLOWERS ,|'2 “ov 
A. C. 60 «. 

REDMOND 5” (8 watts 

DELCO 60 cfm. 40 watts 
#5062369 used in S84 

EASTERN AIR DEVICES 70 watts, 

00) =6ORPM labeled 80 cfm, but 

hiews like blazes! $17.50 


RAne, WOUND (0 Sec. to 24 
MER SWITCH. $1.25 


6 Watt Most POWERFUL 
TELECHRON {| RPM i110 
volts 60 ey s oveccestee 


10 tor . $60.00 


3” Round 
Elapsed 
Time Meter 


Sauare Case 


$4375 


$14.50 


MARKTIME 
5 HOUR SWITCH 


A 10 amp Uming device 
Vointer moves back to sero 
after time elapees. | ieal for 
shutting off radios snd TV 
sets when you go to bed. Lim 
ited supply at 

special PHICE $4.90 
Also available in 15 min., 30 
min. | hr at $6.90 


HAYDON TIMING MOTORS 


$2.60 
2.85 
1.00 
1.00 





110v. 60 cycle 20 RPM 

110v. 60 cycle | RPM 

230V (5: ue 
60C i 2m 


EST. 
1932 


64K Dey Street 
New York 7, N. Y. 


Harjo Sales Co. 


Dept. EM, 4109 BURBANK BLVD., BURBANK, CALIF. 
Victoria 9-241 


525 
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7.60 
00 


Zz2zII=O VeCO° 
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on. 116/90V 66 
+ Mtr. 116/90V 60-~, Bendix 
. Henschel 


oo oat et ee oe ee 
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Hee Nemo nnn ne 
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Gen, 116/00V oe 
. Trans, S7.5VAC 400 
7.59 400 


= 


0 

Ma. 
$e. 
$e. 
$e. 


> 
e 
ec 


Syn. Mtr. 118/106V 60 
1 Sym. Mtr. 116/106V 60 
v“o~ 
yn. Mitr. sssroey 6o~ 


nsssssusssszusssssssssss 


Bee RRR NANO OER LLL LVL Y LLL LLL NREL YE VNLnrn 
SSSSISSSSESSSSSSSSSSESSSSE 


~—~~ee 
~NNen 


or 118/90 6o~ 
HCT Cont. Tran. 00/46V 60-~.. 


Bulld TV-FM-AM Sweep Generator 


You can bulld “Versatile Sweep Fre- 
quency Generator” with APN-1 magnetic 
unites \e 


AN/APRSA Airborne superhet radar 
search rec, Freq. range 1000 to 3000MC 
Rec, has a 10MC IF band width operating 
from 80/116VAC, single phase 60 to 2600 
eps, and one amp. at 26VDC . complete 
with tubes... like new 00 
TS 258 X Band Freq Meter, Power Meter 
and Signal Generator, Power Measuring 
Bridge, Pulse or ew. Freq. 8990 Me to 9017 
Mo cellent—$ 105.00 
WAVE METER Absorption Type, Contain- 
Ing A-106 Me to 127 Me Tunable Reen- 
trance Type Resonant Cavit and 0-200 
Micro Ammeter ; .Brand New—40.50 


AN/APN 0 Loran long range naviga- 
tion system as used in ships and air- 
craft Brand new-—original cartons 

Ea. $205.00 
Brand new-—Com- 


AN/APN4 . “'B” 
¥ $129.50 per set 


plete .. . 


SPRAGUE “KOOLOHM”" 
Watt-——-100 Ohm Brand New-—40¢ ea 
CONDENSER “O}) Filled” 7MFD & 800 
FRO serices New-—08 ea—10 for 8.00 

2.06 ea — 4 for 10.00 


RESISTOR 60 


5CP1—Brand New 
Write for prices and bulletin 


25% Deposit on orders, Shipments 7.0.8. Chicago 


RW Electronics 


Dept. EL 
2430 S. Michigan Ave. Chicago 16, til. 
Phone: CAlumet 5-128) 


Poor Aladdin . . . 


The Aladdin's 


for what 






best service at 


he wanted, 


526 


vmn-7 Tv a4umstOr 


oOmm4Z>7>coa 


command 
YOU have “Searchlight” to help you find what you want! 


“CAN SEARCHLIGHT” SERVE YOU? 


was 


yn. Mtr. 118/90V 60~ 
yn. Mtr, 116/90V 6o~ 
Cont. Trans. 90/55V 60~ 
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Feann 


se OOORP 
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ae 
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Ono 


ont. Mitr. 115/90V 
Cont. Trans. ae SVAC 6o~ 
om. Gen. 34/9 iv 400~ 
1158/90VAC 400-~ 
SOVAC 400~ 
° Gen. i18/90V 400~- 
+ 115/90VAC 6o~ 
VA 


Zoo tocs 
SSS=3S 


OOF erseve?z 
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if, Gen, 90/90V 66~ 

nm, Gen. 116/90VAC 60~ 

Cent. Trans. 90VAC 400~ 
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€84-4, Rec. 
yee KV Trans 
1isv 66~ 
mtr. . , 
414 mtr. o~ 
15 Type V Repeater 115V 60. 


SS VO OT ee 


Sse 


Eanencoonneonnaanenne 


“ani All Famous Name 
Specialists [ERICH TEL 
TV Receiving 

Tubes, Transmit- 

ting Tubes, 

Special Purpose 


TUBES Pe 


You get immediate delivery on these high 
quality, low priced tubes taken from one 
of the most extensive selection of tubes 
available. Order now! 


We handle such brands as: Hallicrafters, 
National Union, Zenith, Admiral, Stewart- 
Warner, Raytheon, RCA, Philco, Sylvania, 
Crosley, G-E, Motorola, Tesstron. 


SPECIALS: Transmitting Tubes 


807 $1.00 3B28 ....$2.00 
2X2A 90 2C046.... 6.00 
2021 90 6AS6. 1.75 
6080 3.25 HF200. 6.00 
This is just a partial list of types avail- 


able. Phone or mail your order. Send 
for our complete tube listing. 









rubbing a lamp and WISHING 





WRITE FOR OUR 
LATEST CATALOG 


PHOTOFLASH SPECIALS 


FT-624 General Electric 3200 watt- 
second photofiash tube New $20.00 
80 mfd. 4000 V. 640 watt-second 
photofilash capacitor ........New 50,00 
APN-1 Altimeter Indicator, basic 
movement 0-1 ma, 5 ma. shunt, 
250° dial . Te New 
I1B-36 Test Set.. ‘ ° Exc 
1-139 Test Meters 0-1 ma New 
SCR-578B Gibson Girl transmitters 
complete .. o° Perr 
Hewlett-Packard 200C Audio Oscil- 
lator sseeve oe » 
Mega Piper 
Mega Marker 
Weston 686 tube tester... ° 
SCR-284 Transmitter - Receiver 
Field Set complete.........New 250.00 
AN/APN® Loran complete. Like New 250.00 
AN/APN4B with 1D6B Indicator, 
RIB Receiver-Power Supply, 
crystal, tubes, mounts, and 
plugs ... New 129.95 
PE-206 Inverter for use with Loran 
New 14.95 
RT18/ARC1 Transmitter - Receiver 
with tubes and dynamotor 1060- 
156 me. 10 channel... Exc. 
General Radio 783A, 
723A in stock...... 
T67/ARC3, TCS, BC348, 
LM, IE-19A, APA10, etc 


2.05 
19.50 
9.75 
29.50 


87.50 
90.00 
14.50 
450.00 


PUR* 
PUR* 


*PUR—Price Upon Request. 


WANTED! 
All Types of Radio and Electronic Surplus 


PHOTOCON SALES 


417 WN. Foothill Road SY camore 2-4131 
Pasadena 8, Calif. RY an 1-675) 
CABLE: Photocon, Pasadena 





s 
Toast 


CF BLOWERS 


for every Electronic Application 


These dependable blowers pay for them- 
selves immediately by vup-rating tube and 
component capabilities to their higher forced 
ventilation limits. Lowered operating temper- 
otures also reduce equipment failures, ex- 
tending useful service life. 

Standard production part with leading mak- 
ers of transmitters, induction heaters, cal- 
culators, radar, etc., particularly to enable 
compacting more performance into smaller 


space. 


Mode! RO-50 
Most popular WHISP- 
ER-QUIET smal! blow. 
er. Delivers 50 CFM 
(44 CEM at .25 inch 





stotic pressure), 115 
Volt 60 cycle 2600 
RPM shoded pole 
(brushless) motor 
creates no electrical 
interference Draws 
only 40 watts. Over- 
size, self.aligning 
beorings for cool, 
trouble-free performance. 53°’ high, 5%'' wide, 


projects 6-5/16"' from mounting flange. 2%" dia. 
discharge. Shipping weight 5 Ibs. Immediate ship- 


mont from stock 
=. 9 10.24 25-99 100.249 
$8.95 $8.45 $7.75 $6.50 


> Ask for literature on our other single 
ond dual models 15 to 275 CFM. 


ARRISON 


RADIO 1°52 
GREENWICH STREET 
NEW YORK 7, N.Y. 
BARCLAY 7.7777 


ys 
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Ct ~—— ac bad a 


\ \ 
f “bap ‘ 


SERIES 
Te SERIES 


ALL BRAND NEW 
OFF-THE-SHELF STOCK 


PROMPT DELIVERY! Keir ges rT i a 
Phone, Write or Wire Us Mise tut) Lele lo CorP 


85 CORTLANDT ST NEW YORK 7, N.Y 


For Your Requirements WOrTH 4-3311 


RADAR SPECIALISTS 


LONG RANGE SEARCH »* FIRE CONTROL + AIRCRAFT + NIGHT FIGHTER RADAR SETS 


al 
ay 
Le 


Liis 
ko 


oT Tt 


RADAR PARTS AND COMPONENTS 
FULL RANGE OF TEST EQUIPMENT © 


Your Inquiry Solicited 
LERU LABORATORIES, INC. 


Design, Development & Production of Electronic Components 
WAYNE, N. J. P 
CABLE: LERULABS TERHUNE 5-2765—2766 = 
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Ss special purpose, sensitive, subminiature 
& 


Fe reliable, rectifiers, ruggedized 


Here are values from TUBE SPECIALISTS that make drawing-ooard dreams 
working realities: 


ie 
as 


= 
= 
v 
r 
™ 


Ss,  EPeCTRO. MAGNETS. 

AND ETC. Usable Gov't rejects at savi 
to 75% of cost. From 0.1 to 100 Ibs. 
cores and their approximate dimension 


aAOMe 
mxzz 
oe 


2 
xy 
co 


3,50/5636... . 


= 
=3 
eet 
Spo 


QAd.....5 BOl4e1a5A 
Revdes Ban 

1826... | 1,50/4C35. 

139/399 138 AAA. 
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al 
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= 
re | 
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SRESSRE 
PPareryers | 
Serearnceun | 
rrerressss| 
Peaeerassee) 
PPS ere 
bummrhanoe 
SNMPPP Preyer 
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eeooouvus 
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= 
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= 
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HEAVY ‘DUTY TRANSFORMERS 


Cat. #1239.—1.1 KVA. Input 
117 volts 60 cycle, Output: 13.0 
and 14.0 volts at 80 amps. Pri 
leads 22” long. Sec. leads 6”. 
Size 5%x6x5%". Wt. 15% Ibs 
Note: Two of these can be con- 


Sse 
des 
ww. 
we 
$ 


~ 
5 


SSso 
Seess 
“Sosa 


esse caseeSessseee 
. 


a Aes aes 
os 
> 


8 
: 
2 


nected to obtain 26 and 28 vults 
or three to obtain 39 and 42 
volts at 80 amps, respectively 
Price Brand NEW . + 98.95 


$38 83 Sessssesaseseses: 


“pepe 2 awppp~s 


— 


6eF7 / 
10.00 6BFTW 2.75 


WIRE, WRITE, PHONE: THOUSANDS oF OTHER TYPES srocuss. 15% WITH ORDER; SLIP RING ASSEMBLY 


ADVANCE REMITTANCE IN FULL SAVES YOU PP CHARGES. 2 EMERSON ELECTRIC — 


with and without housing) 
S & R ELECTRONICS, | IP Se 
on - eoneene vem stationary 
136 Liberty Street, New York 6, N. Y. COrtland 7-4710 volving “antennas, “turrets, 
' ren Recess 
S&R BEST BY FAR! tors—ten 10 amp and two 100 amp. Also has %" 


swivel plumbing. Size 9x6x10”. Wt. 10 lbs. Price 
complete with housing NEW 


TIME DELAY AVAILABLE pengcun GR rALHA cant ate — 


Y). Feature heavy-duty construction 

ene parts, crersine ieppormees, and full-wave 

lon relay 115v 60 cy adjustable In 5 see, solenium rectifiers. Charging current in- 

‘ ; o al purpose tube an- dicated by glow signal light and tapers off a 

to seconds max. 3'/ex3'/ox2'/e “ ee eee 6 with Sastery becomes aperend Heavy Mueiler connector 
clips on output cables. Also used as power supplies 

Midget (Price w700) tants Ya 650 Meetence Bridge where 6 or 12 VDC is needed. Input 110-120 VAC 


. “a” mM 60 Cy. Fresh ‘55 stock completo, with cables. 
Dual oe oscilloscope MODEL (8-6)- 
—Kiiled BRK or Biles $i20-1 Nis with external power sup- aeiexeue We? te in ieee 
ALLIED LKHX 4500() 5 made 2A1B or 2BiA. 7 45 


has special output connector to plug 
6 vac 330 mac 6.6() res. spst n.o. Guardian, ..$1.45 - Regulated pow power oot inte oat, eer Sarre Lighter, lia 
> *rice ran 


: RADIO. {noustaies:: 
115 vac spdt: PAB MASA. $1.96: Sigma 41F) $3.45 with 4 _— leonoscope A MODEL Au: iO—16 ame. '3 wk. 


ERIE #557 cor, trimmer 3-12 NPO or 6-50 150./K fubes pine, Care yext te”. We. 1) Ihe, Iles 
POLORAD ..... 000065 . Monoacone with all 4 2.50. Price Brand } $19 

Hundreds of other items. Write for istings. ODEL (8-20)—20 amp. 6 volt. Has ammeter oan 

EMPIRE ELECTRONICS CO WESTINGHOUSE Goabesy "coll tester re ream seme ts breaker. ise 

‘ x x ° t. 15% Ibs st 

CITY ASSOCIATES $44.50. Price Brand NEW.....$26.95 

409V Ave. L Brooklyn 30, N. Y. CL 2-4000 1650 Jerome Av. New York 53, N. ¥ ° MODEL (8-20-6/12V)—Dual 6 and 12 

. volt. Charges 20 amps. at 6 volta and 

10 amps. at 12 volts. Ammeter and 

automatic reset circuit breakers, 6V- 

12V switch. Size 6%4x6%x8%". Wt 


AIRBORNE ELECTRONICS, INC. 17 Tbs. List $54.96. Price Brand NEW 
155 First 8t., Mineola, N. Y. ONLY «+ $34.95 


COMMUNICATION & MAVIGATION GLASS INFRA-RED FILTERS 


Special Designed filter that blocks and filters out 
Airline — Guns — Military visible light but freely passes invisible infra-red 
Bought and Bold rays. U. 8. Army Snooperse Part No. A-1529 


Cable: Airiectron Mineotany ce on Mele ©. re en. ee 
Tel: Pioneer 6-6410 


—_> 7 Ibs. List $18.60 
——_aeetteretbcaage <s Price Brand NEW $11.95 
SPDT Gvde 35() Dunce 181 xaxi00 oor, Insul. $1.25 40b0ke. 000ke- 2 MODEL (U-6)—Same as above but 


a 


ALL_ MERCHANDISE FULLY GUARANTEED 
PROMPT DELIVERY ON ALL ORDERS 


Terms: Prices FOB St. Louis. Cash or 25% 
BC-610E, BC-614E, BC-939 with orders. Balance COD. Rated Concerns 


T47A/ART-13, DY-17, DY-11, APA-10 (D&B) Net 10 days cash. 


BC-312, BC-342, BC-348R, BC-221 McNEAL ELECTRIC & 


Dumont #241 scope, Boehme Keyers EQUIPMENT CO. 


MARITIME SWITCHBOARD. ALLTRONICS, Box 19, Boston 1, Mass. 4736 Olive St St. Louis 8, M 
ee ae ee ae Telephones, Richmond 2-048, 2-0916 ai on oe oe 


SEer.8s.88s =F zs 


FOR SALE 


AN/APR-4 LABORATORY RECEIVERS Transmitter Tubes 
Eimac - Machlett - 750TL 


8 SS te Oe eee oe List $137.00. Our price $32.50 


mobile accessories, 100 page technical manual, etc. Versatile, 
eccurate, com t—the aristocrat of lab receivers in this J. BEEBER CO. INC. 
range. Write data sheet and quotations. 838 Broadway AL 4-3510 New York 


We have a large variety of other hard-to-get equipment 
including microwave, aircraft, communications, radar; an 


leratery electronics of ll kinds Quality vondords meintelned RECONDITIONED SURPLUS 


NEW TS-13/AP X-BAND SIGNAL GENERATORS with manual 
: rt : 25—SCR-2' Field Transmitter-receivers 
ene tee =~ ae POOee H-P, Boonton, 23—_BD.72 te Teleph : 


Export packed with testing certificate 


ENGINEERING ASSOCIATES RAYA TRADING COMPANY 


434 PATTERSON ROAD DAYTON 9, OHIO 33 West 42nd Street New York 36, N. Y. 
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PO laiioms 
Sidlesbetes 


“UG” and “AN” 
CONNECTORS 


Bring your production 
costs way down without 
sacrificing quality? 


We are now making scheduled 
deliveries to many companies, in- 
cluding major aircraft concerns, 
on contracts running as late as 
mid-1956. We can do the same 
for you. 


AN 3106 A 
All Shell Sizes & Types 


Connectors will be supplied with 
clear cadmium or olive drab 
finish as your specifications re- 
quire. 


We maintain an excellent stock of 
“M" & “E” type connectors 


LR.E. SHOW VISITORS! 


ae in and see us while you are in New 
Let us show you how we can help 
lick ‘your connector problems. 


ie 
dus tries 


WOrth 4-2490-1-2 
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BLOWERS: 


115 VAC 60 cycle SINGLE Fire CFM: 3-%" 
fotabe; Le outlet. Complete size: 5” x 6”— $8. 95 


iis VAG 60 cycle DUAL TYPE— 100 CFM: 4” intake; 
men it saneh Bide, ido, Complete size: 8” x 6”— $13. 95 


115 VAC 60 cycle COMPACT TYPE 108 CFM: 
Motor built inside eee cage; 4-%" intake; 3-%” 


x & (pis. Complete size ys Ww x 8-%”" 
Se ne ween: oe" Wt H oig 59 


115 VAC 60 cycle FLANGE TY PE— 140 S FM: 3-%" 


intake ; 2-%” Dis. Complete size: 7 

x 7-%”" H x 6-%* D—No. 1C807 ~ “$13.95 
115 VAC 60 cycle FLANGE TWIN—275 CFM: 4- 4” 
intake; 3-4" x 3” Dis. Complete size: 11-%” W x 
oe tx 81/10" D me 


No. 2C $21.95 


BLOWER AND HEATING ELEMENT 
115 Volt 60 cycle—Blower 100 CFM. Heating element 
blower. Surplus. #2570—Price 
can be turned on & off separately from $10.95 


12/24 VDC-—AC CAST ALU. 
MINUM BLOWER (Pictured 
at left)—100 CFM: 3” intake; 
2° outlet. Shunt waar 4" x2" ; 
4000 RPM @ 24 VDC.. .$5.98 
6 vee oneue~ om crmM— 
$4.95 
6 vee FLANGE™i80 CFM— 
No. 6150 .... - $6.95 
24 VDC DUAL—20 CFM—Min,—No, 2420..... .$7.95 
10 CFM BLOWER (Pictured— 
right)—27.5 VDC; 1/100 TIP. 3 
7000 RPM; Oster ‘Motor C2RP 
1A; L-R Mfe. Co. artes 
Blower #2, eam size: 3- 
x 4-%". Pri es 5 
Same as above, we VDC" 
tion: Price .., 85.95 


10 CFM BLOWER (Pictured 
at left)—28 VDC—.6 A. ; 5000 
RPM. Pioneer Motor 88-2345. 
Aluminum Blower Housing; 
Overall Size: 4-%” x 3-\%". 


DYNAMOTORS: 


inPpuUT OUTPUT: STOCK 
VOLTS: VOLTS: MA: WNoe.;: 

14 VDC 4} 230 DM-2) 
4 330 . 


PRICES: 
USED: NEW: 
$6.95 


8.95 
8.95 
USA/0515 
USA/061¢ 
PE-133 . 4.95 
BD-83 4° 3 95 
24 VDC — 3 Amp output; 


Volt 60 cycle input. Completely filtered with 6-75 
Output Meter & 2 Tungar Bulbe—Used. Tested. $1 


12 or 24 275 
2 230 
i4 VDC 375 


POWER SUPPLY 


ANTENNA EQUIPMENT: 


MAST SECTIONS FOR THESE BASES—> 


Tubular steel, copper coated, painted, in 8 ft. see- 
tions, screw-in type. MS-53 can be used to make any 
length with MS-52-51-50-49 for taper. ry! section 

@ 50¢ Each 


Larger Diameter Section: MS-54 


SEARCHLIGHT SECTION 


MOTORS: 


24 VOC REVERSIBLE MOTOR — 3.7 RPM, 40 lb 
Torque. Motor size: 5-%” x 4-1/32" x $-6/10". 
Shaft size: 21/32” x 5/16". Also operates 24 VAC. 
Phileo No. 441-1008 $5.95 

27.5 Ay my RPM, 1.5 os. in Shaft size: 

2%" x ei No. 5069-267. 

26 our rv) crore 60 RPM Synchronous Cramer 
Motor #1147. Shaft size: 1” x %&” 

110 VOC 1/70 HP., 1550 RPM. Motor size: 4” 

Shaft size: 1” x 3/16”. Redmond #157 
6 pha § uf - HP., 4000 RPM. Motor size: 0 x . 
a.” ". Redmond #E-56 

12 VDG 30 P., 4500 RPM. Motor size: 3° x 
Shaft size: 1” x 3/16". Deleo #5047520 4 

27 VOC 1/10 HP., 3500 RPM. Shaft size: %” x 4”. 
Motor size: 4”x3-%4". Air Assoc. No. at $6. 

80 VDC 1/50 HP., 3000 RPM. Shaft size: %” x M4” 
Motor size: 5” x 3°. G.EB. #5- PN3SHALO .. 

28.5 voc 1/35 HP., 2200 RPM. Shaft size: 1%” 
x . Motor size: viet x 3%" 


GEARED HEAD MOTOR — 110 Vou 60 cyel u 
we 3/100 HP., 7 Ansle Drive—Sise: Ps 


x Shaft size x %” New 95 
“3 wat 60 Cycle INDUCTION MOTOR — 1. ° RPM, 
5 Torque oz. in; 9 Wattea—with variable Multi 
Disco Coder Wheel & Micro Switch, mounted on 
Holtzer Cabot Motor Type RWC 
2505 donaseonstpesetancnse 
SCARS HEAD MOTOR — Heavy duty. 24 VDC 8 
7. a, Ib. Big 100/200 RPM. size 
nie YS le Drive $8.95 
27 Voc GEAR! EAD MOTOR—060 RPM; 1/75 HP; 
Le A. ane 5’ x 8. Shaft: 4" x = 4") Alr Agson, 
ce 
27's Oe GEAR HEAD MOTOR-—824-1 Ratio; 4050 
RPM; Right Angie Drive Motor, Size: 5° x 3- 
Shaft: 5/16 x %”*. Bodine Type #V-1 rt. 
WUD cccnnccccccncacsnconsssars ee eeeseeeee 
24 V. GENEVA LOC ACTUATOR MOTOR ASS'Y.-- 
1/25 HP.; 15000 RPM, w/Gear Head & Limit 
Switches. Motor Size: 5-%” x 3-%”"; Angle Drive 
Shaft: A x %”. Bendix #LM-106524. Price. o 
27 VOC MOTOR—1.5 A.; 1/50 a Seng RPM Shunt 
Motor; Motor Size: 3” x 2-4". & ye x 
Oster #D8-1 or WEVS-5876.... ‘Pa 95 
27.5 voc merge Lee HP; Tooonr PM: ‘Motor 
ei 1 td Shaft: 4" x %" L. Oster #C oT 


vs PERMANENT MAGNET ALNICO FIELD mo: 
TOR—.08 Amp. ; 10000 RPM; Size: 1” x 1-%" 
Shaft: 4%” x 4”. Deleo #5068571, . Priee: . M6 


DC AMMETER HOYT 


(Pictured) In portable Metal 
Case, with Test Leads, 4 

Fan, Mirrored Seale — 0-15 
iets: obneveseces en 


WESTON AC Ammeter: 


In portable leather case, with 
Test Leads, 2-%”. 0-15 AC and 
6-3 AC Beale 36.95 
0-3 RF AMMETER 18-128--2-%”" Rea.. 
0-5 MA DC WESTINGHOUSE-—2-%" Bq 
0-8 METER—10 to Plus 6—O.E.—3-%”" Ra... 4.98 
TS-201/U VOLTOHMMETER...........NEW: 7.95 


MAST BASES—INSULATED: 


MP-22 BASE Ins. spring action; direction of 
bracket can be raised $2 95 


easily .... 
MP.8-33 BASE — Insulated type with heavy coll 
spring and & dia. Ins, Requires 2” hole $5 95 


for mounting. Weight: 9 
MP.37 BASE Insulated t oo heavy coil 
mounting. Weight: appros. 10 sie $8.95 


NEW: $2.95 


omnes 7” dia. insulator; reat 
or 


00s we ec 0) CU, 0 ees 


SELLING 


Receivers 
Transmitters 
Radar 
Special Purpose Tubes 
Relays 
Meters 
Switches 
Connectors 
Rectifiers 
Transformers 
Motors & Generators 
Wiring Cable 
Instruments 

and 
All Electronic Components 


WILL BUY ALL 


New or Used 
Leach Relay 15059-R 
25058 
75055 


225053-5SM 
25053 


_— Relay oie es 
#25587 


Antenna sitchin | Pier. 


2 BG-AN-198 
# BC -406 
Tubes 


WL5 
Highest prices paid for most all types of air- 


craft sparkplugs any condition 


RADIO & ELECTRONIC SURPLUS 


Wholesale Only 


13933-9 BRUSH STREET 
Detroit 3, Mich. 


Wholesale Only 
TO 9-3403 
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Biggest & Best in 
Surplus Communications WANTED 


Radio Interterence Signal Generators 
RADIOTELEPHONES, TRANSMITTERS, : : 
WALKY-TALKIES, ETC. —Field Intensity Meters General Radio mode! 1001-A; 
BCR 36 (mK 61h) gon 06; BCR B11; BCR 300 Stoddart model NM-10A;: NM-20B; 1021-A 
i '~ 1000) ; rib; n-Y s 510; R-610; 
sn 608, 528, 608, 634; BCR 619, BCR 22; Mt NM-30A; NM-SOA Hewlett Packard model 200AB; ? 
674; BCT 543; BC-447; BWC-604; BC-669; BC-OR4; 200CD 
BO-197; TBE; TCB: TOE: TBK: TRL; TAS; TAQ: 
ed eer SO SNETEEES AV AILARLS ED Microwave Power Measurement mode! 89 
Measuring Equipment > 
RECEIVERS, DIRECTION FINDERS, P, ; ' a 
ETC. ” HP, model 476A; 430B Miscellaneous Equipment 


BC-312, BC-342, BC-224, BC-348, BO-723, BC-728, GR. model 674EK; 1231B; 1651A 
BC-1068, RAK, RAL, RBS, RBL, RBM, RCK, 
DZ-2, TCB, Biudworth Btandaid Arrow, AKR-3, 


Boonton ‘Q’ meter 
Regulated power supply. Lambda 


BC-969-T) BC-974-T2, CHV-46136 (DP 3). hi 
ViIN-40LA (WHY 109 144 me), LRN 1A. {horany. Oscilliscopes model 50 or 71 
APS 15 Receivers, M-44/ARK-5, CW-3, BCR-206F, Tektronix model 315D R.F. Bridge G.R. model 916A 
. an pause — Dumont model 322A; 321 Impedance Bridge G.R. model 650A 
GE KW RF WER AMPLIFIE 
(With Rectifier-Power Supply), RCA model WO.-56A VTVM Ballentine model 314 
mr? S57 0. Reena’ Se Se tee bee epeeten, The above equipment or equivalents urgently needed. 
with power output to 17.6 KW possible. NEW 


VQr’T., not Gov't. surplus 


wer eras a HOPKINS ENGINEERING CO. 


250/250 W. output, 2-20 mc, 80-Channels transmit 2082 Lincoln Ave., Altadena, Calif., S¥camore 8-1185 
and up to 30-Channels receiving; crystal control, 


Remote Control, 110 V, AC operation, many other 8-247 Gen. Motors Bidg., Detroit, Michigan. TRinity 1-9260 


features, NEW EQP’T., not Gov’ lus, 
ssi: eine 1329 E Street, Washington 4, D.C., REpublic 7-7975 
PORTABLE RADIO BROADCASTING 
STATION, Model TWT-PB-50A, 


Complete Station in 5 carrying Trunks, includes 2 





speed turntable Studio-Console, Transmitter, 

we Supply, Microphone, Cables, Spare Parte, 

ete Yreq. range 1100 to 1500 KC. crystal or VFO 

controlled Power Output 50 watts caarates from WANTED 

) to 240 volts, 59/60 eycles AC. ALL NEW EQrT e ° 

Senile tax deemaiee SN11-11/MPN-1A Signal Mixer Unit. 
oe s SSA sontgnent, Sfenutortane by 

phia aval Yard. rox. eac 

POWER SUPPLIES, DYNAMOTORS, ETC. required, ” 

DM-35, DY-10, DM-28 (for BC-348), DM-21 (for 

WO-512), RA-20 (for 1-342), DM 44/DY-2A (for R. E. WHITE & ASSOC., INC. 

J fk a " Power Supply; also 110 V. i i 

AS Power Supply), ’'F-104-A Vibrator Power Bup- G00 Sen Pemnende Re. TED, Seti 


ply (for BOCK 244), PE-110 (for BCR-548 or BC- 
669), PH-15 PE-237 (for BCR-604 or GRC-9) 
PE-15 (Gas Engine Set—2.5 KW), Kato 82 V. DG 
to 110 V, AC (225 KVA) Rotary Converters, ete 










SPECIAL OFFER TO PURCHASE 
ONE MONTH ONLY 


er 15 each T47A/ART-13 Transmitters 225.00 

10 each BC-788-C Receiver-Altimeters 160.00 

24-27.5 Sone - re re 00 VA 50 each KS ARN-7T Compasses Keceiver only $160.00 
5 pu cycles, 15 4 . by j or © 50.00 
Output. NEW U Nd $14.95 EACH 2 each MI-32A Bendix Amplifier complete $150.00 


SHIP EXPRESS C.0.D.—Subject to Our 
Inspection to 
H. J, BURKE CO., INC. 
49 Washington Ave., Little Ferry, N. J 
* If unsatisfactory, we'll return express prepaid 


Coleman Cable & Wire Co. 


INFRA-RED “SNOOPERSCOPE” 4513 Addison St., Chicago’41, III 





TUBE. EXTRA-SPECIAL ! ! 


We've sold thousands of them to Labs, expert- 
menters. In@ustrials, studios, etc. By using in- 
fra-Ked rays, this tube enables you to see in me 
dark. No scanning, no amplifiers, just a high- 
voltage power supply is all you need with this 
tube, Shows image in greenish-white on 1%” 


WANTED 


ART-13 transmitters, parts, and compon- 

ents, DY-12 and DY17 dynamotors, CU-25 

etc. Also ARC-1 and ARN-7 material. 
Advise price, condition first letter 


FLORIDA AIRCRAFT RADIO & MARINE, INC. 
international Airport Braneh 


WANTED 
Type R19/TRC-1 Receivers. 


W-8652, Electronics 
330 W. 42 St., New York 36,N.¥Y 


screen, For night photography, signalling, 
noo or sniper scopes, underwater detectors, 

ritish mafr, SOLD IN LOTS OF 6 ONLY. 
lAterature and diagrams furnished with each 
sale, Bhpg. wt. 2 ibe. 





Slashed to 6 for $15.00 coo _—— 
FRONT-END LENS, for ate Ned Tube 
peuek come aes sane Ee og se 
ain, Mounted Type a WILL BUY ALL MATERIAL NT 
Art-i3 T47Aa Vrengm ees GC-348 Rec'r meee eo T I WA ED e 
Write for Prices & Literature. nde: ~ teergnanideeen SCRAP TUNGSTEN, 


TANTALUM AND MOLYBDENUM. 
Best Market Prices Paid. 


BEACON SMELTING COMPANY 
93 Federal Street Boston 10, Mass. 


s 00 

8C-788C A'timeters $100 ARC-1 Radio compiete 

RG /ARNT Radio Compass $150 
$125 BC-312 Receiver 

ARC-3 Complete $185.00 8.342 Rece ver 

Ship via Express C.0.0., Subject to Inspection to: 


H. FINNEGAN 
49 Washington Ave Little Ferry, N. J. 


EXPORTERS, GOVERNMENT 
AGENCIES, INDUSTRIALS! 


We hove a ta stock of Transmitters, 
Receivers, Waikie-Talkies, VHF Equip- 


ment, Ship & Shore Communications, iM 
Broadcast Stations Radar, Accessories, 
ete. Write and tell us of your require- 
ments. Descriptive literature and prices 
available upon request. 


ARRIER FREQUENCY 


RU CF-7-A_ COMPONENTS FIL- 
6, oar oer, vane 


WANTED 
OPERATING PLANT or EQUIPMENT 


To manufacture variable transformers similar 
GR Variacs, Superior Powerstats, Staco Adjust- 
a-volt 





W-5407, Electronica 


ALL MATERIAL SUBJECT TO PRIOR SALE! Suitenes Beek trent at eer aeiken $33.00 M1, Electronica 
5.00 330 W. 42nd St., New York 36, N. ¥Y 


: Mai Equi t ME-21-A 
CABLE ADDRESS: TELEMARINE, N. Y. oe. atajanee Hieiement eee “se: 
Loop—New ° $18.50 


Cenco Hyvae Vacuum Pump .0003MM with 
_ A.C. Motor. Used Condition - $19.95 
= Oil. I Capacitors Special This Month Oniy. 
3-%" =x 1-44". 10MF0/600V 


COMMUNICATIONS CO. abe BA MN siaiuiss $e ab ee: IES 


tice Cond. Type 4 .01/1260 WVDC 
25¢ ea., 100/$20.00 
3040 W. 21st Street, Brooklyn 24, N. Y. 
Phone: ES 2-4300 $25 Canal St., WN. Y. 13, N.Y. WO 6-1290 





Automatic coil winding equipment 
with automatic paper feed. 


Automatic laminating equipment. 
TRESCO 


3824 Terrace St. Philadelphia 28, Pa. 


RADIONIC PRODUCTS CO. 
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WESTON MUN 
pane. METERS|/ TUBE | Bae 7ereae 


SUPER SPECIALS " 
0-30 MICROAMPS. DC MOD. 301 (at) $14.95 - 
a mae eS 2 8/1 | CLOSE-OUT | Wrowsrrteostats 
)-100 MICROAMP’S. DC MOD. 301 (at) HI. : oh! 
0-150 V.A.C, RECT. 1000 ohms/y 5 “Be Right with Z Famous Make 


MOD, 301 oereod TP - (at) . 
0-50 V.D.C. 1000 ohms/¥MOD. 301 (at) 6. s MODELS H-J-G-K-L-N-P-R 7 


0-2 AMPS. DC MOD. 301 


wone si musiawrenssioc == | | All Standard Brands 


Single Ranges 100/150/200/500......... (at) 6.95 
MODEL 301 AMPERES DC 


Single Ranges 1/1.5/5/10/15/50......... (at) $8.95 N W G 

MODEL 476 AMPERES AC e uarantee 

Single Ranges 2/3/5/30/50..........- (at) $8.95 

MISC. WESTON MODELS & RANGES 

0-10 vex esd ohms/v oe BOL. ...s. 

0-100 VDC 1000 ohms/vy MOD. 301 coe . 

0 200 VDC 1000 ohms/v MOD. 301 . 16 11 VT127... 

6-200 MICROAMPS. DC MOD. 506 . G6G 

0-150 VOLTS AC MOD. 476.........++: (at) 9.95 1 T. 21 | HY615 
1LN5 25 801 


PORTABLE LABORATORY STANDARDS 
tes Mod. ‘7 range 0-5 AAC % “i % . $19.00 2C21 1642 19 oe 
Sen. Research Mod. A Thermo. 0-5/20/100 

500 Ma AC/DC % of 1% 95.00 2C26 11 34 


Sen. Hes. Mod. D, 0-150 VAG/DC 60 cyc oil 9C26A 12 CK1005 
Sen (He. Mod. D, 0-150 VAC/DE 400 eye nih 3CP1..... .59 1291 
1, Hes. 3D6/1299 .09 | 1625 
AC/DC %% ..- Di bei daanede cone 
Weston Mod. 689 Type 1-F Ohmmeter 6C5 : 19 1626 


leather case . tt eeessers 14.95 
L & N Kelvin Bridge (Hoops Condue- 6SJ7GT. 23 1629 
ABOVE STANDARDS NEW or 'useD 6x8... 49 | 1648 
BUT IN PERFECT CONDITION 6Z5.. 21 7193 
OTHER RANGES UPON REQUEST AT COMPAR. 9-3 (Ballast) .09 1N22 


ABLE LOW PRICES. All meters new, fully guar- 10Y... ; 
anteed, boxed, Standard white scales. Round flush 24 Crystal 


bakelite 344” cases 10E/142B. 1.31 | iode) 
Prices FOB L. L, N. Y. 25% on all COD orders. 39 44 08 


Open account to rated firms. Prices subject to 
change without notice and prior sale 89Y 09 


LEDCO, INC., VU120 A2 


423 E. Sunrise Hwy., Belimore, L. |1., N. Y. 
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Sola Const. Volt. Transformers 


We are closing out our tube 
117VAC-60 cycles, 165VA, $24.95, 225VA ‘ ie 
$32.50, 10K $42.50, SOOVA (118V out) inventory consisting of over 
$47.50, 2000VA $150.00, Raytheon 120V : 
(115V out) $19.95. wn 100,000 tubes. All tubes listed 


1% Wire Wound Resistors, all values, 35¢ ; ivi 
each Power Resistors, all values. Your are individually boxed and fully 


inquiries invited. uagranteed. Minimum or 
Plate Transformer, 220 VAC 60 cycle pri- 9 . der 


mary 1310 VCT @ 850 Ma. $19.95. $10.00 


4 Cond. #14 Vinyl Shielded Wire $10.00 
per hundred feet. = 2 


F.0.B. 
LAPIROW BROS. 
1649 Hoffner St. Cincinnati 23, Ohio 
Kirby 1285 
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400-800 CYCLE MOTOR-GENERATOR SETS 
& ALTERNATORS 
FOR SALE OR FOR RENT 
| to 5 KVA—i PHASE & 3 PHASE 
IMMBDIATE DELIVERY 
ALL INQUIRIES INVITED 
SEND FOR OUR LIST 


EDWARD WOLF COMPANY 
P. O. BOX 82 MATTAPAN, 26, MASS. 
BLuehilis 8-1254 


TREMENDOUS VARIETY Ih STOCK 


MEDIUM POWER 
TRANS. MICAS 


MFO [VOC] Troejtech 
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Ace Electronic Associates 

Ace Engineering & Machine Co., In 

Acme Electric Corp venedd 
Advance Electronics Co., be@cascésess Gae 


Advanced Vacuum Products, Inc., Div. of 
General Ceramics Corp 1 


Aeronautical Communications 
ment, Inc. ... 


Aerovox Corp. 

Airborne Instruments Laboratory 
Alrcraft-Marine Products, Ine 

Aircraft Radio Corporation 

Airfiyte Electronics Company 

Alrpax Products Co. 

Alcar Instruments, Inc., Div. of EESI.. 431 


Alden Electronic & Impulse Recording 
Equipment Co. 427 


Alden Products Co 

Alfax Paper & Engineering Co 

Allegheny Ludlum Steel Corp 

Allen-Bradley Co. 

Allen Manufacturing Co 

Allied Control Company, Inc 

Allison Laboratories 

Allmetal Screw Products Company, Inc.. 421 
Amelco, Inc. 47 
American Airlines, Inc 

American Aluminum Company 

American Electrical Heater Co 

American Electronic Mfg., Inc 

American 

American Phenolic Corp... .369, 371, 373, 375 
American Television & Radio Co........ 234 
Amperex 

Amperite 

Ampex Corporation ... 

Andrew Corp. 

Apex Coated Fabrics, Inc. 

Arnhold Cervmics, Inc. 

Arnold Engineering Co 

Applied Research, Inc.. 

Artos Engineering Co 

Assembly Products, Inc 

Associated American Trading Div..... 
Astron Corporation 

Atlas Precision Products 

Augat Bros., Inc.. 

Avion Instrument Corp...... 


Baker & Adamson Products, General 
esmntens Div., Allied Chemical & Dye 
Jorp. 


Ballantine Laboratories, Ine 

Barber & Williamson, Ine 

Barry Corp. .. 

Bausch & Lomb Optical Co...... 

Bead Chain Manufacturing Co.......... 334 
Beaver Gear Works, Inc... 

Bell Aircraft Corp 

Bell Telephone Laboratories 

Bendix Avieticn © erperation 


Bendix Radio Corporations Divisions... . 
Bentley Harris Mfg. © 

Bee Be. +» Beckman Instruments, 
Bird & Ce.; Inc., B. Ht. $ 
Bird Electronic Corp 
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Bliley Electric Saunier. 
Boesch Mfg. Co., Ine 


Bourns Laboratories ........... 

Bradley Laboratories, Inc 

Branson Corp. 

Browning Laboratories, Inc 

Bruno-New York Industries Corp.. 

Brush Electronics Company 

Budd-Stanley Co., 

Deed Tthete Gaic cscs cdeebsccccssces 445 
Burlington Instrument Co. 

Burnell & Co., Ine 


Caledonia Electronics 
Corp. 


& Trenciesmer 


Calidyne Sinietaie, The 

Cambridge Thermionic Corp. 

Camloc Fastener Corp 

Cannon Electric Co 

Carborundum Company, The 

Carter Motor Co. 

Coptsatan. a Division of Globe-Union, 


Chase Brass & Copper Co 

Chatham Electronics 

Chemical Products Corp...............++ 
Chester Cable Corp........ 

Chicago Condenser Corp.... 

Chicago Standard Transformer Corp.... 
Chicago Telephone Supply Corp...128A, 1248 
Cinch Mfg. 

Cinema Engineering Co 

Citation Products Co. 

Clarostat Mfg. Co., 

Cleveland Container Co. 

Clevite-Brush Development Co 

Clifton Precision Products Co., Inc.. .% 
Cobehn, Ine. 

Cohn Corp., Gabe. 

Coll Winding Equipment Co......... 
Collectron Corp. 

Color Television, Inc.. 

Colortone Electronics, Inc. 

Collins Radio Co. 

Comar Electric Co. 

Communclation Accessories Co... . 
Commanications Company, Inc.......... 
Communication Products Co., Ine...... 
Consolidated Engineering Corp......356, 449 
Consolidated Molded Products Corp..... 
Constantin & Co., L. 

Continental Carbon, Ine.. 
Continental-Diamond Fibre Co 
Continental Wire Corp. 

Cornell.Dubillier Electric Corp.... 
Corning Glass Works 

Cornish Wire Company, Ine 

Craig Machine, Inc 

Oramer Co., Inc., RB. W 

Orane Packing Company 

Crosby Laboratories, Inc... .. 

Cross Co., H... 


At the IRE Show 


presents 


a 


HIGH TEMPERATURE 

HIGH ACCURACY 

CORROSION RESISTANT 
SERVO MOTORS 
TACH GENERATORS 
SYNCHROS 


for 


Commercial and 
Military applications 


atthe. . 


IRE SHOW 


(Booth #9) 


and in literature 


available on request 


INFRA ELECTRONIC CORP. 
555 Eagle Rock Ave. 
Roseland, N. J. 


Gentlemen: 


Please send specification sheets 


Name & Title 


Cempany 


Address 


Want more information? Use post card on last page. 
533 





Crucible Steel Co. of America 


'SPELLMAN HPL Pov enti 


Cuble Corporation 


MODEL LAB—60 RF TYPE 


CONTINUOUSLY VARIABLE 0-60 
KV 


DC REGULATED POWER SUPPLY 


Current output 1 ma. at 60 KV. 2 
ma. may be drawn from 50 KV to 
0. Supplied with either positive 
polarity or negative polarity output. 
LAB-60 Complete with meter. .$695 Net 


LAB-60 PN Reversible polarity model 
of above rch .- + -$745 Net 


Dage Electric Co., Inc 433 
Dale Products, Ine.. 408 
Dano Electric Co.... ; 439 
Daven Company .... Third Cover 


Daystrom Instrument, Div. of Daystrom, 
Ine. ‘ . 358 


DeJur-Amsco Corporation ‘ 815 
DeMornay -Bonardi ; . 330 


Detectron Corp., Computer Measurements 
Div. 


v 338 


Dewey & Almy Chemical Co., Div. of 
W. KR. Grace & Co. ; : 


Dialight Corporation 


Diehl Manufacturing Company 
MODEL LAB-30PN REVERSIBLE POLARITY FROM Dolinko & Wilkins, Ine. 
FRONT PANEL—CONTINUOUSLY VARIABLE Donnor Scientific Co. 

1 TO 30 KV DC SUPPLY Driver-Harris Co. 


Regulated supply with regulations of 0.6% at 1 fi Driver Co., Wilbur B. 

milllampere. Up to 2 milliamperes may be drawn ey 

from 20KV down. This 16 tube unit is of the RF Dumont Airplane & Marine Instruments, 
type consisting of a separate oscillator and buf- BMG. socccecess 

fer feeding the power oscillator into a double Dumont Laboratories. Inc.. Allen B.. . 120-13! 
rectifier Regulations accomplished through du Pont de Nemours & Co. (Inc.) E. L. 
feed-back into a DC amplifier plus output con- Film Dept. . 

trol of the buffer. Rack Model-——-19” wide x 12” 

high x 13” deep. Bench Model—-21” wide x 14” 

high x 165” deep. With Meter $645 Net. Less 

Meter $595 Net 


Model LAB-30 is a positive polarity output regulated d . 
supply with same characteristics and dimensions a Eastern Air Devices, Inc. 
LAB-S0PN. With Meter $545 Net Less Meter $4 et Edison Incorporated, Thomas A. 


Eitel-MecCullough, Ine. 143, 
IN STOCK! HIGH VOLTAGE SEND FOR COMPLETE Electrical Industries, Div. of Amperex 


RF STEP-UP COILS INFORMATION Eleertonic Corp. 


Electrical & Physical Instruments Corp 


3029 WEBSTER AVENUE Electric Regulator Corp. 110, 
S p 7 | |. M iy iy aba TRL ee BRONX | sd Peer Tt ee Electro Data Corporation 


Electro Impulse Laboratory 


SSRSSe Ce eee SSS SESS SEES SSS S SESS ESSE SEE SSSR SESS SESS RS SESE SEES ESSE ESS SESS SEE SERS SEE SSE HSS OSE EEE 


Electro-Measurements, Inc. 
Electro Motive Mfg. Co., Ine 
Electro Tec Corporation 
Eleertonic Associates, Inc 
Electronic Fabricators, Inc. 
Electronic Instrument Co,, Inc. (FICO) 
Electronic Parte Mfg. Co., Inc. 
Electronic Service Corp. 
Elsevier Press, The. 

Emerson & Cuming, Inc 
Empire Devices Products Corp. 
Engineering Co., The 


Erle Electronics Div., Erie Resistor Corp. 38 


F-R Machine Works, Inc. 


Fairchild Camera & Instrument Corp. 
284, 


Falstrom Company 

Federal Telephone & Kadio Co. 121, 
Film Capacitors, Inc. 

Filters, Ine. 

Filtron Co., Ine, 

Five Star Company 

Ford Instrument Co.. 


A copy of this quick-reading, 8-page booklet is Forest Electric Company 


Freed Transformer Co., Inc. 


yours for the asking. It contains many facts on the Seenthtown Pests Cc. 


benefits derived from your business paper and 


tips on how to read more profitably. Write for the G-V Controls, Ine. 852 
“WHY and HOW booklet."’ Gabriel Electronics, Div. of Gabriel Co. 404 


Gabriel Laboratories, Div. of Gabriel Co.. 405 
Gamewell Co. ......... 450 


Garde Manufacturing Co. 436 


McGraw-Hill Publishing Company, Room 2710, 330 Wesf Garfield Wire, Div. of the Overlakes Corp. 425 
42nd St., New York 36, N.Y, General Cement Mfg. Co. 485 
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General Communication Company 


General Electric Co. 
Apparatus Dept. 


Electronics Dept. 88, 


Tube Dept. 48A, 


> 


General Precision Equipment Corp. 52, 


General Radio Co, 


Giannini & Co., Ine., G. M. 
Globe Industries, Ine. 


Good-all Electric Mfg. Co. 
Grant Palley & Hardware Corp 
Graphite Metalilizing Corp 
Green Instrument Co. 
Greenleaf Manufacturing Co 
Gries Reproducer Corp 
Guardian Electrie Mfg. Co 


Gudeman Company 


Handy & Harmon 


Hammariund Mfg. Co., Ine. 
Hart Manufacturing Company 
A. W 


Haydon Manufacturing Co., Ine. 


Haydon Co., 


Heath Company 
Helland A Div 
Heldor Mfg 


Helipot Corp., Div. of Beckman 
ments, Ine 


of Minneapolis-Honey well 
Company 

Instru- 
Heppner Manufacturing Co. 

Hermetic Seal Products Co, 
Hetherington, Ine. 
Hewlett-Packard Co 

Mig. Co 

Hitemp Wires, Ine. 

Hopkins 
Homelite 


Heyman 


Engineering Co. 
Corporation 

Howard Industries, Ine. 
Hoyt Electrical Instruments Works 
Hudson Radio & Television Corp. 

Hudson Tool & Die Company, Inc 
Hudson Wire Company 
Hughes Aircraft Co. 


Hughes Kesearch 
ratories 


& Phillips, Ine. 


Hycor Company, Ine. 


& Development Labo- 


Hughey 


Hyecon Mfg. Company 


Indiana Steel Products Co 
Industrial Control Company 
Industrial Hardware Mfg. Co., Ine. 
Industrial Test Equipment Co 
Industrial Transformer Corp 

Infra Electronic Corp. 

Instrument Corp. of America 
Instrument Electronics Corp 
Instrument Resistors Co, 
Insulated Cireuits, Ine, 


Insuline Corporation of America 
International Business Machines Corp. 


International Electronics Corp... . 380, | 


487, 451, 
International Nickel Co., Ine. 
International Rectifier Corp. 
International Kesistance Co. 


Ippelite & Co., Ine., James 


Radio Mfg. 


Jet Propulsion Laboratory 


Jennings Corp 

Johnson Company, E. I 

Johnson Service Co 7 
Howard B., Cinch Mfg. Co, 
» M. C. 


Jones Div., 
Jones Electronics Co,, Ine 


doy Manufacturing Co 
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63 
445 
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Complementary Tustruments gor. 


101-A Servo Tester 


for field maintenance, production & 
environmental test. 


@ Checks transient response and 
stat.c error 


Standard conditions of test. 
For DC, 60 or 400 cps. loops. 
Simple & rapid test procedure. 


SERVO, TESTER 
Rad 101A | wane SO | ) 


CO -INOUSTRIAL CONTROL COMPANY 
ALLL oe oe 





sub-miniature 


Hag! 


the smallest wire wound 
precision 
potentiometer 


Servo Test 


100-A Dynamic Analyzer 


for the laboratory evaluation problem 
@ Transient & frequency response 
of Servo loops & components. 
@ Hi-power AC or DC step for 
component transient test. 


@ Data frequencies .0002 to 50 
cps. Carrier frequencies 60 to 
2500 cps. 


USED BY LEADING GOVERNMENT 
AND INDUSTRIAL LABORATORIES 


MIDLANO 3-7548 


Yo" Size —Linearity .3% —High Resolution —200--to 50K" 


torque: .035 oz./in. @ 20° C. 


power rating: 2 watts for 60° 


C. rise 


—55° C. 


200 ~~ to 
Higher or 


ambient temperature: 
to 125° cf 

*Resistance Range: 
50K sale 
lower on special order. 


Standard, servo or flush mountings . . . dual or up to 5-gang units. 


The case and threaded mounting bushing is one-piece anodized 
aluminum for maximum heat dissipation. The shaft is centerless 


ground stainless steel. 


Standard in aluminum or bronze bearing 


insert. Available for lower torque requirements with ball or jewel 
bearings. All units fully sealed, moistureproofed, fungicide treated. 


Through our unique manufacturing and testing facilities, you are as- 
sured of controlled quality. Each ACEPOT is performance tested and a 
Polaroid picture record is supplied showing linearity and resolution. 


Send for specification sheet, application data sheet and 
prices. Your inquiry will receive prompt attention. 


125 Rogers Avenue, Somerville 44, Mass. 


ACEPOT [amilia ie te Cela Git 
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BROWNING 


USCILLOSUOPE 


te 


nal pertornance 
af a: 
Hols, 
ye fer arranged 
much easter fo adjust 


ax 


@ Now Browning Laboratories offers 
a quality oscilloscope with unusual 
features that is extremely casy to 
operate. Simplified, functional con- 
trols enable even the untrained 
technician to make fast, accurate 
readings — saves man hours. 
Featuring 
the following specifications 

5 cps — 10 Mc. Bandwidth 

High sensitivity — 20 mv/cm 

Linear Sweeps — 0.1 ,.sec/cm to 10,000 .sec/em 
Vertical input line terminations 

@ Excellent 
for color TV—radar— pulse analysis 


SEE IT AND OTHER NEW BROWNING 


INSTRUMENTS AT THEI. R.E. SHOW— | 


BOOTH 238-240 
For more information fill out the 
attached coupon, o1 clip it to your 
letterhead, and drop it in the mail. 


BROWNING 


Please send me more information on 
the new Browning oscilloscope — 


Model 701D_  Bulletin—E1 
Name 
Position 


i 
| 
b--------- ------ === == 


| 
| 


er te 
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Kaiser Metal Products, Inc............. 424 


Karp Metal Products Co., Div. of H & B 
American Machine Co. 


Kaupp & Sons, C. B. 
Kay Electric Co........+.. oeevenenedes . 


Kearfott Oo., Ime.......-..+++ eeeeccces . 368 


Kester Solder Co, 


Kolleman Instrument Corp..... eeecceces 
Krengel Mfg. Co., Ime........66++++ eons 
Kulka Electric Mfg. Co., Ine. 

Kathe Laboratories, Inc 


Laboratory for Electronics, Inc 


Lakeland, Florida Industrial Development - 


Committee of 100 
Lambda Electronics Corp. 
Lampkin Laboratories, Inc. 
Lapp Insulator Co., Inc 
Lavoie Laboratories, Inc. 
Leland, Inc., G. H. 
Lennard Co., Inc., P. M. 
Lewis Spring & Mfg. Co. 


Librasoope, Ine. .... 666 cece ec ceeceeece 431 


Lion Fastener, Inc. 

Litton Engineering Laboratories... 
Litton Industries 

Lockheed Missile Systems Div 
Lomasney & Co,, D. A 

Loral Electronics Corp. 


Machlett Laboratories, Inc 
Magnetic Amplifiers, Inc 


CEES. Sunes vecesdevdecesonees 2538 


Magnetrau, Inc. 

Makepeace Co., D. E. 

Mallory and Co., Ine., P. B& 
Marconi Instruments, Ltd 
Marion Electrical Instrument Co 
Markwik Mfg. Co., Inc. 

Martin Company, Glenn L 
McCoy Electronics Co. 


Microtran Company 
Mid-Century Instrumatic Corp 
Midwestern Instruments 

Miles Reproducer Co., Inc 
Millen Mfg. Co., Inc., James 
Millivae Instrument Corp... . 


Minneapolis-Honeywell 
Industrial Div. 


Moseley Co., F. L. 
Motorola Communications & Electronics 


Muirhead & Co., Ltd. 
Mycalex Corporation of America 


N. BR. K. Mfg. & Engineering Co. 
Naresco Equipment Corp 
National Moldite Co. 

Natvar Corporation 


AUTOMATIC FEEDBACK 
CONTROL SYSTEM 
SYNTHESIS 


Just Published! 


Advanced development of feedback theory puttin 
partioular emphasis on synthesis of feedback contr 


. @f Brooklyn, 
675 pp., 679 iMus., 
$12.50 


TRANSISTORS: 
; THEORY AND 
ust 
Published’ PRACTICE 


| Treats theory, practical applications and manufacture of 
transistors in a way useful to technicians, engineers, and 
advanced workers alike. Discusses both silicon and ger- 


| manium transistors——how they work, how they are made, 
and how they are used—step-by-step from basic 


to advanced topics. 


By A. Coblenz, Transistor Product 


| Co., Boston, and H. L. Owens, Signal Corps Engineering 
| Laboratories. 313 pp., 115 iflus., $6.00 


ANALOG 
METHODS IN 
COMPUTATION 
AND 
SIMULATION 


An organized treat- 
ment omphasizing on- 
gineering and scien- 
tifle applications. De- 
scribes mechanical, 
electromechanica|, 
electrical, and elec 
tronic analog compo- 
nents and how they 
may be combined into 
mathematical ma- 
chines for solving 
many types of equa- 
tions, Covers such re- 
cent advances 45 
achemes for multipli 
cation of variables 
and the uses of high- 


HIGH-SPEED 
COMPUTING 
DEVICES 


This practical book 
gives a clear picture 
of the various mathe- 
matical methods and 
physical mechanisms 
which have been de- 


tion. Famillarizes you 
with the general 
character of comput- 
ing machines, out- 
lines arithmetic tech- 
niques employed in 
their operation, and 
describes basic cir- 
cults used to perform 
various computing 
machine functions. 
By Engineering Re- 
search Associates, 
Inc. 440 pp., 90 
iltus., $7.00 


gain feedback ampli- 
fiers. By Wal- 
ter W. Soroka, 
Protessor of En- 
gineering Design, 

U. of California. 
400 pp., $7.50 


r- SEE THESE BOOKS 10 DAYS FREE-—~1 


MoGraw-Hill Book Co., Inc., Dept. L-3 
330 W. 42 St., NYC 36 


Send me book(s) checked below for 10 days’ examl- 
mation on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs and 
return unwanted book(s) postpaid. (We pay de- 
livery costs if you remit with this coupon—same 
return privilege.) 


©) Truxal—Automatic Feedback Control 
Synthesis—$12.50 
8 & Owens—Transistors—$6.00 
Soroka—-Analog Methods in Computation and 
Simulation $7.50 


5 ERA— High-Speed Computing Devices—$7.00 
PRINT) 


| 
| 
| 
| 
System | 
| 
| 
| 


Position .. ee ppecersveneass 
For price and terma outside U. 8., - 
| write McGraw-Hill Int’l., N.Y.C | 


| eee came nD GD GRD GED GUND GED GED GENE GED GED Gu cna cies mm emp comall 
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Nems-Clarke, Inc. 

New Jersey Electronics Corp 

New York Transformer Co., Inc 

Ney Company, J. M.... «6... s sce neeune 457 
Nopeo Chemical Co............5eeeeeeee 40 
Norden-Ketay Corporation 


i 
the pioneer is the leader 


Aili\\ 


| 
| | \ LE 


‘in solving spectrum 
analysis problems for 
research, development and production 


Pioneering in the field of 

spectrum analysis, PANO- 

RAMIC has risen to a posi- 

tion of leadership in producing instru- 

ments for laboratory, research and 

production applications that transform 

spectrum content into easly interpreted f th | Q » h 

al (ie 1.A.e. SNOW 


visual spectrographic displays. 
Again, at the 1.R.E. Show, PANORAMIC 
introduces new Panoramic Instruments 
Panoramic Sub-Sonic Waveform Analyzer with exceptional fre- 
quency resolution capabilities offers the many advantages of the 
famous Models AP-1 and LP-1 Panoramic Sonic Analyzers. 


of interest and importance to the elec- 
 Y Panoramic Indicator Model SC-8b Type 710,000 de- 


tronic field. Be sure to see them. 
signed especially for applications demanding high 


Northern Radio Company, Ine 


Ohmite Manufacturing Co.........- S2A, 32B 
Opad Electric Company 
Ortho-Filter Corporation 
Oster Manufactaring Co., 


PM Industries, Inc 

Pacific Semiconductors, Ine. 
Panoramic Radio Products, Inc......... 
Perkin-Elmer Corp. ... 6-6-0 sccceeeeeeee 
Perkin Engineering Corp. 


Pesco Products Division, 
Corp. . 


Phale Plastics Corp 


Phelps Dodge Copper Products Co 
Inca Mfg. Div 


Phileo Corporation 

Phillips Process Co., Inc. 
Photochemical Products 
Photocircuits Corporation 
Photocrystals, Inc. 

Pix Manufacturing Co., Inc 
Polarad Electronics Corporation 





Polymer Corporation of Penna. 


Polytechnic Research & Development 
Cane BRO ciccccccocccocdavcccesesvese 882 


Popper & Sons, Inc. 

Potter Company, The 

Precision Apparatus Co., Inc...........+. 540 
Precision Paper Tube Co 

Premier Metal Products Co 

Progressive Manufacturing Co. 


Pyramid Electric Company sensitivity and flot frequency response. Maximum 
scanning width 10 MC, sensitivity 75 microvolts for 


full scale deflection. 


An improved line of Model SA-8b Panadaptors and Model 
$B-8b Panalyzors provide significantly increased operational 
versatility. Special new features are continuously variable 
scan rate of | cps to 60 cps. . . linear, log and square law 
amplitude scales internal or external synchronized 
sweep rates. 


Quaker City Gear Works, Inc 


R-B-M Div., Essex Wire Corp he 


Radio Condenser Co 


Radio Corporation of America 295 
4th Cover 
Radio Cristals Do Brasil, 8. A 

Radio Engineering Products 

Radio Frequency Laboratories, Inc.. .304, 396 


319 
Ramo-Wooldridge Corp. 
Rawson Electrical Instrument Co........ 4716 
Raybestos-Manhattan, Inc. ............- 78 


Raytheon Mfg. Company . 19, 20 
237, 304, 426 


Mem Bheocstat Ce... ..ccccccccccccccsece 485 
Richardson Company, The 

Robinson Aviation, Inc........ 6.6.66 ee0« 108 
Roller-Smith Corporation 

ee, GHRES Gai Phe cc ses ccccveccsoecesses 
Rutherford Electronics Co. 
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- Marker Generator designed for use with the Models AP-1 and 


NEW LP-1 Panoramic Sonic Analyzers. Output: 60 cps, 500 cps with 
harmonics up to 3000 cps and 5 KC with harmonics up to 20 KC. 


Panoramic Simultaneous 11 Point Calibrator, Model 
TMC-211, Sostgres for high speed automatic check- 
out of FM/FM Telemetering subcarrier discriminators. 

NEW A single space saving rack mount chassis provides two 
channels, Combine two or more chassis to assemble 
a system to suit your specific needs. 


AT WORK ON YOUR PROBLEMS... 


PANORAMIC THE PIONEER instruments of unsurpassed 
excellence. Pano ie’ 
Soe ramic’s ed | mone covering sub-sonic to 


PANORAMIC 


RADIO PRODUCTS, INC. 


simultaneously. A Panoramic Analyzer can provide 
the answer to your problems. 


Inquiries invited on Panoramic Spectrum 
Analyzors for Special Problems. 

If you cannot attend the show, 

write for information on Panoramic’s 

new and important instruments. 


10 South Second Avenue, Mount Vernon, N. Y. 
MOunt Vernon 4-3970 


Went more information? Use post card on last page. 537 




















Sage Electronics Corp....... 6.666 -eeeee 310 
Sargeant & Wilbur Heat Treating Corp.. 473 
= PHASE MEASURING Seientific Radio Products, Inc. 346 
Selentific Specialties Corp. 481 
Schweber Electronics eevee 82 
INSTRUMENTS Seintilla Div. Bendix Aviation Corp. 241 DEVELOPMENTS 
Secon Metals Corp.... 451 
0 CPS fee 500 Ma Segel Co., Inc., Henry P. ‘ 425 
Sel-Kex Precious Metals, Inc............ 471 
Sensitive Research Instrument Corp. 473 
Servo Corporation of America 486 
Shalicross Mfg. Co. 238 
Sheppard Co., Ine., KR. H. 370 
Shielding, Inc, ...... 399 
Slerra Kiectronic Corporation 282 
Sigma Instruments, Inc. 292 
Signal Engineering & Mfg. Co. 449 
Simmons Fastener Corp. oA 
Sola Electric Co, 80 
Sorensen & Co., Ine. 4 
—PHASE METER Southern Electronics Co. . 312 
TYPE 405 Southwestern Industrial Electronics Co.. 222 
@ 8 CPS to 100 KC with 0.50 relative ac- Spellman Television Co., Ine. -.. 584 
curacy Sperry Gyroscope Company 136 137, 447 
@ Meter Reading independent of signal Sprague Electric Co. 11, 217, 209, 474 
amplitude. Stackpole Carbon Co. oS 
——PHASE DETECTOR Standard Cabinet Co. 480 
TYPE 205 Star eae Products Co, 467 
Star Porcelain Co. 437 
kc ae a Del Sterling Precision Sustoumens Gov Bess goes ANTENNA 
easures Time Delay, Envelope Dela 224B, 224C, 22 
with 1% Accuracy. . Sterling Transformer Corp. 456 FILTER 
Stevens Arnold, Inc. é os 78 
~ ——PHASE ANGLE Stoddart Aircraft Radio Co., Inc... .230, 320 Ortho Filter offers a complete 
COUNTER Mekes Machine Co., ¥. J. 100, 101 line of precision antenna filters 
Went ee a for solving noise and interference 
Stupakoff Ceramic & Mfg. Co., Div. of 
@ 0 CPS to 1000 CPS the Carborundum Company 300, 301 problems requiring filters with 
© + 1 Count per 100,000 Accuracy Sturtevant Co., P. A. 433 . . 
cut-off frequencies in the range 
VECTORLYZER Superior Electric Company 97 { Th 
Superior Electronics 461 of 20 to 500 megacyc es. ese 
, TYPE 202 Superior Tube Co. 347 Antenna Filters range from sub- 
@ Vector sum or difference of two volt- Sylvania Electrical Products, Inc..9, 271, 326 miniature low power units to fil- 
ages. ° 
@ Phase angle between two voltages. ters capable of handling 1000 
watts peak power in the pass 
VARIABLE T LG Electric Corp. 477 bands. 
Taylor Fibre Co. 128 
Tech Laboratories, Inc. oe The filters feature the following: 
—— Technology Instrument Corp. 335, 468 
DELAY LINES Tektronix, Ine. 107 1. em attenuation character- 
“CONTINUOUSLY VARIABLE~ | yas. can co. ine. ve 2. Low VSWR in pass bands. 
pennpanoal scxickegre; a 3. Rigidness—available to MIL- 
with less than 5 x 10-10 Seconds Tel-Instrument Co., Inc. $72  £.5272A 
Resolution Time Tenney Engineering, Inc. 471 4. Compactness 
_Type | Time Delay ee ee &  é 5. Light weight — suitable for 
- 8 te 0.28 us Texas Instruments, Inc. 120 airborne applications. 
0 to 0.38 us Thermal American Fused Quartz Co., 
608 Cteb.4 us BMGs sevevecccee 419 
Thomas & Skinner Steel Products Co., . 
TP VO nn ean | | Stat ett SeaeaT toe 
with equal input and output impedance Ther adiilien ‘One, pre using one antenna for both transmitter 
SPECIFICATIONS Trad Television Corporation 457 and receiver — : 
Rielle Wen! ao Send for descriptive literature. or de- 
scribe your particular problems, when 
Transitron Electronic Corp. 35, 36,. .37 writing. 
Trans-Sonics, Inc. 300 
Trivec Transformer Co. 443 Dept.-E35 
WRITE FOR DATA! Tubular Rivet & Stud Co. 242 
Tung-Sol Electric, Inc. 303 
ADVANCE Turner Oo., The..... 482 
ELECTRONICS CO., INC. 
4 : Ucinite Company ... ks Sa 
451 Highland Avenue @ Passaic, N. J. Union Switch & Signal, Div. of Westing- | sg pet ong 
» . ourne r rake ompany pt) " h 
VISIT BOOTH 787 L.R.E. SHOW U, & Compenetia, Ine. at eee tt 
United-Carr Fastener Corp. 55 
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United States Gasket Co... 539 
United States Rubber Company. . 357 
United Transformer Co. . 2nd Cover 
Universal Winding Co. 33 
Vacuum Metals Corp 70 
Valpey Crystal Corp.... 447 
Varfiex Corporation 145 
Vectron, Ine. . 116 
Veeder-Root, Inc. . 69 
Victoreen Instrument Co. 314 
Volkert Stampings, Inc. 283 
Waldes Kohinoor, Inc... 49 
Waterman Products Co., Inc...... 60, 61 


Waters Manufacturing, Inc. 


. 466, 467 


Waveline, Inc. . 470 
Weckesser Co. ...... . 416 
Wenco Manufacturing Co... 463 
West Coast Electrical Mfg. Corp. . 318 
Western Gear 329 
Westinghouse Electirce Corp. sin Ae 
Westinghouse Electric Corp., Atomic 

Power Div.... cveneens ‘ 2 
Weston Electrical Instrument Corp. 134 
White Dental Mfg, Co., 5. 8. 461 
Whitney Blake Company.. . 208 
Wiley & Sons, Inc., John.. 206 
Winkler Laboratories 433 
Xcelite, Inc. 417 
Yardney Electric Corp. 350 
Zophar Mills, Inc. 447 

s ‘a 
PROFESSIONAL SERVICES. . 487 
a 
SEARCHLIGHT SECTION 
(Classified Advertising) 
H. E. Hilty, Mgr 

EMPLOYMENT 

Pealtions Vasant cccccsscodvccecccvcQemene 

Selling Op rtunities Offered.......+.. . 511 

Positions Wanted ° cecneeewests 489 

Selling Oppertunities Wanted..... 510 

Employment Services . , ‘ 489 
EDUCATIONAL 

Books ... eesecens soos sbegue ~- 489 
BUSINESS OPPORTUNITIES 

Offered .... . 489 
PROPERTY 

Wanted ... 489 
EQUIPMENT 

(Used or Surplus New) 

For Sale .... - -512-532 
WANTED 

Equipment .... - 530 

ADVERTISERS INDEX 

ACF Industries, Inc........ 498 
Admiral Electronic Sales............. -. 494 











¥ abe oe = ‘ 
FABRICATORS OF Se 
1 —-FLUOROCARBONS & OTHER PLASTICS © 
_ Representatives in principal 
| tities throughout the world 
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Tamil aa 


PRECTSTON 
ee a 883 


HIGH SENSITIVITY VTVM 
and ELECTRONIC OHMMETER 


Complete with 3-way Universal Test Probe 


PEAK TO PEAK VOLTAGE 
RANGES TO 3200 VOLTS 


> oe VOLT RANGES: 
fai oe ea, Mae Eee GO 300 i +1200 volts. 


ER RANGES; 
4 Ho00. 10,00 nee rahe. Ot ate Megs. 


pitas 


“a 
damped 
© EXTRA-LARGE 5Vs” RUGGED PACE meTeR. 


200 wA sensitivity +2% accuracy. 
© 1% MULTIPLIERS and SHUNTS, 


etnies 


eres Ge Has 


PRECISION APPARATUS CO., 





1 Le 
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Airborne Electronics .......+s+eeeeeeeees 528 
Allied Electronic Sales......... . 525 
REGEEERD db donc cocesccccesceccosnccceese 528 
Arnold Engineering Co......... 505 
Aavew Bales 1968....00cccccccescesevcsoves 520 
American Pacific Industries. . vono ane 
Atlantic & Pacific Wire Cable Co., Inc.... 524 
Barry Electronics Corp........+ese+0+> . 517 
B & C Distributing Co.........--0eeeeees $26 
Beacon Smelting Co.......-++-e05+ . 530 
Beeber Co., Inc., Jo... .eee+0. ; 528 
Bendix Aviation Corp., Missile Section 
Products Div. ....606eeeeee% ry 
Rendix Aviation Corp., Pacific Div........ 510 
Bendix Aviation Corp., York Div......... 494 
Bendix Bedi, Division of Bendix Aviation 
Corp. oerecesheenrnpeoses ese $11 
OD bv kd ebadnes 0 barersceccncaebeubens 525 
Blonder-Tongue Labs .........++eeee8- - 508 
Brush Electronics Co.......+--seeeseseee 489 
Burroughs Research Center........++++++- 495 
Calvert Electronics, Inc........s¢eeeeee0+ $21 
Cardwell Electronics Prod. Corp., Allen D.. 494 
Casco Products Corp........ . $11 
Chase Electronic Supply Co.......++-00+++ 520 
Chatham Electronics Corp......++.. . 509 
GR BE Bates COs ce vic csccccvectscdsoens 515 
City Agpociates ..cccveccccscccssveceese 528 
Coleman Cable & Wire Co. .........+- .» 530 
Collins Radio Co.......++ . 511 
Communications Equipment Co........... 516 
Compass Electronics Supply...... . 520 
Cook Research Laboratories........-. . 502 
Continental Oi) Co......60-:ssceereeecees 507 
Convair, A Division of General Dynamics 
Corp. scccoece Crreeeeeooreoen ecceee 492 
Cornell Aeronautical Laboratory Inc....... 499 
Craig Corp. cocccccossceses . 525 
Derf Radio Co.....cescccces:-cveeeseces $12 
Donner Service Co.......5 0060s sseeeweeee 508 
Flectric Boat Div., General Dynamics Corp, 505 
Electric Trading Co.....++eeeeee00s . 520 
Electro Sales Co., Inc.....e0+.:seeeeeees 526 
Electronic Engineering Co. of Calif....... 504 
Electronicraft Inc. ......se00e80+ $22 
Electronics Corporation of America....... 500 
Emmons Radio Supply......... - 525 
Empire Electronics Co........+++ . 528 
Engineering Associates ........+++++5 . 528 
Fair Radio Sales.....cse0sse-seesseveers 529 
Farnsworth Electronics Co.......+.+see5+ 501 
Fay-Bill Distributing Co........++.++e+ 519 
Federal Telecommunications Laboratories... 503 
Finnegan, H, ....+.++. Oceveerceesvoeoe $30 
Florida Aireraft Radio & Marine Inc...... 530 
Gamewell Co., The......0-ceeceeeeses 509 
General Electric Co., Syracuse Div........ 503 
General Precision Labs..........++++ - 506 
Goodyear Aircraft Corp.....+..sseees . 493 
Graebner’s Executive Exchange.........++ 489 
Gray Manufacturing Co.........eeseees . 506 
Hamilton Watch Co. ......-ceeceeesseeee 501 
Hanover Electronics ......++++++ osccoces 524 
Methe Gales Ciiscs icvecbssovocerccescses 525 
Harrison Radio Corp...... vwbatbwabess 526 
Hoffman Laboratories Inc...........+++++ 510 
Hopkins Engineering Co............+.45+ $30 
Houde Bepply Coo... ccccccccccscedocs 523 
Industrial Research Laboratories....... +++ 500 
Industrial Service Co........ hab ovcetose $12 
Johns Hopkins University, The........ $02 
Be Bees Cos wap cditoceccvccderddcceves $14 
Kolisman Instrument Co...........es0005 $02 


Lapirow Bros. ...-+-..«+++. $31 
Lavoie Labs Inc........-. ; 511 
STE hiiics5s 00a? vo» 531 
Leru Laboratories In 527 
Lewis & Kaufman Ltd 200 
Liberty Electronics ...... coer 523 
Lockheed Aircraft Corp 497 
La, Beast Biss. bac ks . 489 
Maritime Switchboard . 528 
Maryland Electronic Mfg. Corp..... 503 
Massachusetts Institute of Technology..... 507 
MeNeal Electric & Equipment Co 528 
Medical Salvage Co., Inc... . 520 
Melpar Inc. - 510 
Michigan, University of. 496 
Mogull, Alexander ... sae ® . 531 
Monmouth Radio Labs 523 
Murray Radio ........ 524 
Wational Co., Tmt. cos sccvsers 492 
Nelson Technical Enterprises Inc.. 509 
Page Communications Engineering, Inc 494 
Pennsylvania State University, The.. 508 
Photocon Sales ...... 526 
CE bwvnndosbsséc cheers 542 
Radio Corp. of America........ oo ++ +490, 491 
Radio & Electronic Surplus......... - $29 
Radio Receptor Co., Inc... . 504 
Radionic Products Co..... 530 
Raya Trading Co........... . 528 
Raytheon, Newton, Mass 3 . 496 
Raytheon Manufacturing Co., W Velthom, 

BN tceke car os bbheNehes+aeenacked 498 
POU GUND 26's os vc cceecicecce . 518 
Remington Rand Inc., Engineering Re- 

search Associates Div.. .499, 508, 511 
Republic Aviation Corp.. . 505 
RW Electronics Corp. . 526 
DN Go Fk ca rceovivebdeves . $20 
ID. v.50 0.0 ced Weebuceddseees $11 
Snyder Co., Lee Grant...... -. 510 
errr reer rey. -. 509 
S & R Electronics, Inc.......+.0.00. . 528 
Stavid Engineering Inc................+:. 506 
Stromberg-Carlson Co. ........ ssceccecs 496 
Sylvania Btectete Products, Inc., Buffalo, 

a Ws Dieu chb odes heb tedaneéoeee 496 
TR = kt Soins i Doteeeebees heaves - $32 
Telemarine Communications Co........... 530 
Terminal Radio Corp............esee. . 527 
Transitron Electronic Corp............ - 501 
OS SEs a eee ee ere eee 498 
Universal General Corp... . 518 
Wim Laberstesien oc okie. cccess . 504 
Weightman & Associates........ sadive Bae 
SE Ns 6654) pe eees shaw ee neve: Bae 
Western Engineers ovvecse Mes . 513 
Westinghouse Electric Corp., Baltimore, 

DE aseubesacddus ese rp edeunr tenes 488 
Westinghouse, Elmira, N. Y...... . 507 
Westinghouse, TV-Radio Div....... -» 506 
White & Associates Inc., R. E - 530 
Wilgreen Industries .............6..- - 529 
Wille Electronics Co......cccevcccccecs $23 
Wolf Co., Edward........ one a upe-ogies Oe 


This index is published as a convenience to the 
readers. Every care is taken to make It accurate, but 
ELECTRONICS assumes no responsibility for errors or 
omissions. 


March, 1955 — ELECTRONICS 











electronics 
READER SERVICE SECTION 


A method that provides readers with a... 


“DIRECT-T0-THE-MANUFACTURER” 
method of obtaining information on: 
1. Products advertised in this issue 
2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer. 





THESE POST CARDS ARE FOR YOUR USE » 


and 
HERE IS WHAT YOU DO: 


1. Fill in with ink or typewrite your name, com- 
pany, address and title. 


2. Then fill in the name of the specific product and 
the page number on which It appears. 


3. Place a check mark in the box or boxes appli- 
cable to your needs. 


4. Tear out the postcard on the perforated lines and 
address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


THE MANUFACTURER WILL PROMPTLY 
SEE THAT YOU RECEIVE THE NECES- 
SARY PRODUCT DATA OR THAT HIS 
REPRESENTATIVE CALLS UPON YOU, 
WHICHEVER YOU DESIRE. 


If there is insufficient space on the postcard for 
describing your problem specifically, we suggest 
you write to the manufacturer, spelling out your 
requirements in detail. Be sure your filled-in post 
card accompanies your letter. 


THIS SERVICE IS A CONVENIENCE 
FOR THE READER OF ELECTRONICS. 
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C) I want this information for my 
[) I wish to see your representative 
[) Please contact me by telephone. Phone Number................. 
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As described in ad on page...... of March 1955 Issue 
New Product | Sea redsieantancenanedil a 
Litercture | iieme ob Seshess on inueaienel 


(CD 1 want this information for my 
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() Please contact me by telephone. Phone Number................. 
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Please send me further information on 
: (Product or Service) 
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(Name of Product or insontsed 


eee eeweee 





¢ I want information y 
(] Please contact me by telephone, Phone Number................. 
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( I want this information for my files 
C) I wish to see your represeniative 
(0 Please contact me by telephone. Phone Number................. 
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To: 


To the Readers 
of 


electronics 





A New Reader Service designed to pro- 
vide prompt response 


You, as a reader, may never have thought speci- 
fically of the viewpoint of the advertisers whose 
informative and up-to-date product news reaches 
you through the advertising pages of ELEC- 
TRONICS. 


They are VITALLY interested in you and your 
needs. You and thousands like you constitute the 
market and without you they cannot continue to 
present their product story: indeed, they cannot 
remain in business. 


These manufacturers whose products and serv- 
ices are shown in this issue welcome your in- 
quires and your desire for more information. 


If your requirements are complicated and you 
require more space, we suggest tha. you write 
directly to the manufacturer, stating your prob- 
lem in detail and asking for specific information 
or assistance. Be sure to include the postcard with 
your detailed request in order that your inquiry 
be given prompt and expeditious attention. Make 
certain that you specify which PRODUCT you 
are interested in if more than one appears in the 
advertisement. 
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READER SERVICE SECTION 


A method that provides readers witha... 


“DIRECT-10-THE-MANUFACTURER” 


method of obtaining information on: 


1. Products advertised in this issue 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer. 


THESE POST CARDS ARE FOR YOUR USE , 
and 
HERE IS WHAT YOU DO: 


1. Fill in with ink or typewrite your name, com- 
pany, address and title. 


2. Then fill in the name of the specific product and 
the page number on which it appears. 


3. Place a check mark in the box or boxes appli- 
cable to your needs. 


4. Tear out the postcard on the perforated lines and 
address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


THE MANUFACTURER WILL PROMPTLY 
SEE THAT YOU RECEIVE THE NECES- 
SARY PRODUCT DATA OR THAT HIS 
REPRESENTATIVE CALLS UPON YOU. 
WHICHEVER YOU DESIRE. 


If there is insufficient space on the postcard for 
describing your problem specifically, we suggest 
you write to the manufacturer, spelling out your 
requirements in detail. Be sure your filled-in post 
card accompanies your letter. 


THIS SERVICE IS A CONVENIENCE 
FOR THE READER OF ELECTRONICS. 
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() I want this information for my files 
C) I wish to see your representative 


Please send me further information on 
(Product or Service)..... 


As described in ad on page...... of March 1955 Issue 

r, Check 
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["] I want this information for my files 
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C) I want this information for my files states 


(0 I wish to see your representative 
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CO Oe Oe ERE EER EERE EERE ERNE EE CORE RRS See eee ewes eaawasagas! 


For PRODUCTS 
and SERVICES 


not specifically advertised 
or described in this issue 
of 


Electronics 


Consult your 


1954-1955 


ELECTRONICS 
BUYERS’ GUIDE 


or 
Write to: 


Reader Service Department 
Electronics 
330 West 42nd Street 


New York 36, N. Y. 





() Please contact me by telephone. Phone Number 







PRODUCTS OF WORLD-FAMOUS 


DAVEN 


BATIVE- ENGINEERING 


“3 ATTENUATORS 





YEARS AHEAD, CREATIVE-ENGINEERING 
has always characterized Daven’s efforts in the 
production of electronic components and equip 
ment, 




















The unit illustrated above is only one in a com- 
plete line of Daven’s world-famous attenuators 
Because this Company has pioneered and created 
so many worth-while improvements in units of 
this type, you can do no better than to specify 
Daven Attenuators, 





Daven’s skilled staff of specialist-engineers is at 
your “beck and call” to help with your problems 
in the selection of the right attenuators for the 
equipment you are designing. 


Write for complete catalog data. 


“ DAVEN « 


191 CENTRAL AVENUE 
NEWARK 4, NEW JERSEY 
GREATLY EXPANDED PRODUCTION FACILI 
TIES ENABLE DAVEN TO MAKE DELIVERY 
FROM STOCK ON A LARGE NUMBER OF 
STANDARD ATTENUATOR TYPES 


SEE DAVEN AT THE I.R.E. SHOW 543 & 545 COMPONENTS AVENUE 





RCA UNF “PENCIL” TYPES 
. . . for superior efficiency 
in UHF communications. 


RCA PREMIUM TYPES 

.. . for added reliability 
in industrial and 
military environments. 


ROA LOW-NOISE TYPES 
. » « for low-noise 
Operation in critical 
audio applications. 


-- . 
701 4tae 


RCA “SPECIAL REDS” He 
Arti’ 


. for exceptional uniformity AAT 
Stability, dependability, and 
minimum life of 10,000 hours. 


..-Choose RCA 
Industrial 


Receiving- 
-_ Iype 


To help get your 

share of the enormous 

market potential in 

othe expanding industrial 

and communications 

m fields, RCA research and 

; manufacturing facilities 
bring you this important 

family of industrial 

¥ receiving-type tubes. 
a The line offers you a wide 
~ latitude in designing 
“industrial type’ circuits 
—and, of course, offers you | 
the famous RCA standard 

of performance. 

See the array of RCA Tubes, 
Semiconductor Devices, 
Components, and Test 


Equipment .. . at the IRE 
Show—Booths 151 to 155 


RCA VR's and THYRATRONS 
. .. for stability and dependability 
in control circuits. 


HARRISON, N. J. 





